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London,  E.C. 
Turner.  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  We.iver  &  Co.,  22,  Rosoman  Street,  Clerkenwell.  London,  E.C. 

Engines  (Electric  Lighting). 
J.  &.  H.  McLaren,  Midland  Engine  Works  .Leeds. 


Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd.,  Leeds,  England. 

Engines  (Stationary).  ^.        ^      . 

Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Momentum  Engine,  19,  19a,  Imperial  Buildings,  Ludgate  Circus, 
London,  E.C. 

Engines  (Traction).  „.    ,     t     ^ 

Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 

Engravers.  ^  ,     ^ 

Jno.  Swain  &  Son,  Ltd.,  58,  Farrmgdon  Street,  London,  t.U 

Fans,  Blowers.  ,      „  „   , 

Davidson    &    Co.,   Ltd.,    "  Sirocco"    Engineering    Works,   Belfast, 

Ireland, 
James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 

Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 

J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Peppar 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 
Poetter  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Gas  Producers. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  39,  Victoria  Street,  London,  S.W. 

Gears. 

Buffoline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 

Gold  Dredging  Plant. 

Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  (.S;  Primrose.  Leith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery* 

S^e  Conveying  Machinery. 

Horizontal  Boring  jVIachines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Icemaking  and  Refrigerating  Machinery. 

H.  J.  West  &  Co.,  1 14-118,  Southwark  Bridge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow. 

iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co.,  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne. 

Farnley  Iron  Co.,  Ltd.,  Leeds.  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

1.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Walter  Scott.  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Woodhouse  &  Rixson,  Sheffield. 

Jointing  Materials. 

Richard  Klinger  &  Co.,  66,  Fenchurch  Street,  London,  E.C. 

Laundry  Machinery. 
VV.    Summerscales   &   Sons,    Ltd.,   Engineers,    Phoenix    Foundry. 
Keighley,  England. 

Lifts. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 

Lubricants. 

Bluniann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 

The  Reliance  Lubricating  Oil  Co.,  19  &  20,  Water  Lane,  Great  Tower 

Street,  London.  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 


^^5ijfc(SMlIKIE 


Miscellaneous 


THE    MOMENTUM   ENGINE 


THE    DISCOVERY     OF 
MECHANICALLY  MADE    POWER. 


(PatenteI'  in  United  Stated  and  Germany.) 


Views  imsirfe  Power  Ho«sc,  Alexmmdr*  Palace,  Loadoa,  N. 

CHE  discovery ;  that,  a  free  racing  Flywheel  possesses  two  natures,  under  one — it  will  receive  rotary  mo'.ion  for  the  application  of  twenty  poimds — 
notwithstanding  it  weighs  a  ton.  and  the  second  nature  of  the  Flywheel  is,  that  when  it  is  connected  to  a  working  load  it  will  throw  out  the 
rotary  value  of  the  centres  of  the  weights  in  motion,  by  the  square  of  the  velocity,  the  centre  of  Gyration. 
This  discovery  means  several  great  Flywheels,  each  separately  driven  by  any  motive  power,  each  Flywheel  taking  its  regular  turn  to  revolve  a 
working  shaft,  to  which  it  is  connected,  and  from  which  it  is  disconnected  for  a  greater  length  of  time.     Radium,  and  also  these  Engines,  prove  that 
the  Theory  of  Energy  is  false.    This  Engine  can  be  seen  running  the  electric  light  at  the  Alexandra  Palace.     It  is  explained  free. 
The  Engine  has  taken  a  first-class  Diploma  of  Merit  at  the  Alexandra  Palace  for  Electric  Lighting. 

OfHces:   19.  19a,  IMPERIAL.   BUILDINQS,   LUDQATB  CIRCUS,    LONDON,   E.C. 


Griffin's  Geological,  Prospecting, 
and  Mining  Books. 


F'ully      XlliistK'Si.tecl, 

GEOLOGY,    STRATIGRAPHICAL      

PRACTICAL    AIDS 

OPEN   AIR  STUDIES     

GRIFFINS  "  NEW  LAND     SERIES 

PROSPECTING  FOR   MINERALS 

FOOD   SUPPLY  

NEW  LANDS    

BUILDING    CONSTRUCTION       

ORE  AND  STONE  MINING         

ELEMENTARY    MINING        

COAL  MINING 

PRACTICAL    COAL    MINING        

ELEMENTARY  COAL   MINING 

ELECTRICAL   COAL   MINING     

MINE=SURVEYING       

BLASTING   AND    EXPLOSIVES         

MINE  ACCOUNTS  

MINING    ENGINEERS'    POCKET    BOOK.. 

GETTING  GOLD        

GOLD    SEEKING    IN   SOUTH  AFRICA 

CYANIDE    PROCESS        

CYANIDING 

ELECTRIC  SMELTING 


a,nd      StiPon^ly      ^o«.i.n<l      in      Clotla.      ]Boshx>da. 


R.  Etheridge,  F.R.S.          

34s.  Od. 

Prof.  Grenville  Cole 

Fourth  Edition 

lOs.  6d. 

„               „ 

S^ond  Edition 

8s.  6d. 

Ed.  by  Prof.  Cole 

S.  Herbert  Cox.  A.R.S.M. 

Third  Edition 

5s.  Od. 

Robt.  Bruce       

4  s.  6d. 

H.  R.  Mill.  D.Sc.  F.R.S.E. 

5s.  Od. 

Prof.  James  Lyon     

In  preparation 

Sir  C.  Le  Neve  Foster     

riftb  Edition 

34s.  Od. 

,,         „         „           

7s.  6d. 

net. 

H.  W,  Hughes.  F.G.S 

Fifth  Edition 

24s.  Od. 

net. 

G.  L.  Kerr.  M.Inst.M.E. 

Third  Edition 

12s.  6d. 
3s.  6d. 

D.  Burns 

6s.  Od. 

net. 

Bennett  H.  Brough.  A.R.S.M... 

Tenth  Edition 

7s.  6d. 

O.  Guttmann,  A.M.I.C.E. 

10s.  6d. 

Prof.  J.  G.  Lawn        

Third  Edition 

10s.  6d. 

E.  R.  Field.  M.Inst.M.M. 

3s.  6d. 

J.  C.  F.  Johnson  F.G.S.    

Third  Edition 

3s.  6d. 

Theo  Kassner 

4s.  £d. 

James  ParR.  F-G-S 

Third  Edition 

7s.  6d. 

Smart  and  Julian 

21s.  Od. 

net. 

Borchers  and  McMillan 

Second  Edition 

21s.  Od. 

net. 

LONDON  :    CHARLES  GRIFFIN  &   CO.,  Ltd.,  EXETER  STREET,  STRAND,  W.C. 
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Buyers*   Directory — (Continued). 


Machine  Tools. 

Grorge  Addy  &  Co.,  Waverley  Works,  Sheffield. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax  England. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertram's.  Ltd.,  St.  Katherine's  Works.  Sciennes,  Edinburgh. 

Bieuer,   Schumacher    &    Co.,  Ltd ,    Kalk,   near    Cologne-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,' England. 
C.  W.  Burton  Griffiths  and  Co.,  i,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.G. 
Chas.  Churchill  &  Co.,  Ltd  ,  9-15,  Leonard  Street,  London.  E.G. 
Cunliffe  &  Croom,  Ltd..  Broughton  Ironworks,  Manchester. 
Jones  &  Lamson  Machine  Co.,  97,  Queen  Vicioria Street,  London,  E.G. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos.  G.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
G.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Sons,  Halifax. 
Taylor  and    Ghallen,   Ltd.,   Derwent    Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill.  London,  E.G. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.G. 
Charles  Winn  &  Co.,  St.  Thomas  Works,  Birmingham. 

Machinery  Valuer. 

John    Hardisty,   M.I.G.E.,   M.I.M.E.,   10,   Independent    Buildings, 
Fargate,  Sheffield. 

Metals. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London,  E.G. 
Phosphor  Bronze  Co.,  Ltd,,  Southwark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Ghalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 

Fraser  &  Chalmer:-,  Ltd.,  3,  London  Wall  Buildings,  London,  E.G. 

Hardy  Patent  Pick  Co.,  Ltd.,  Sheffield. 

Humbolt  Engineering  Co..  Kalk,  Xr.  Cologne.  Germany. 

Office  Appliances. 

Library  SuppJy   Co.,    Bridge    House,   181,   Queen   Victoria   Street, 

London,  E.G. 
Lyle  Co..  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.G. 
Partridge  &  Cooper,  Ltd.,  191-192  Fleet  Street,  London,  E.G. 
Rayward  Bros.,  81,  Queen  Victoria  Street,  London,  E.G. 
Rock  well- Wabash  Co.  Ltd..  69,  Milton  Street,  London,  E.G. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.G. 
The  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  House,  Fleet 

Street,  London,  E.G. 

Packing* 

Frictionless   Engine  Packing    Co.,    Ltd.,    Hendham   Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
The  Quaker  City  Rubber  Co.,  loi,  Leadenhall  Street,  London,  E.G. 
United    Kingdom    Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14.  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

Metallic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street,  Govent  Garden,  London,  W.G. 

Photo  Copying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W, 

Photographers. 

Elliott  &  Fry,  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  W. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchestei. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W.  . 

Southwood,  Smith  &  Co.,  Ltd.,  Plou^  Court,  Fetter  Lane.  London, 
E.G. 
Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E  C. 
Gresham  Publishing  Co.,  34,  Southampton Strect,Strand,London,W.C. 
Charles  Griffin  &  Co.,  Lid  ,  Exeter  StreeJ,  Strand,  London,  W.G. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 


Pulleys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  179,  Queen  Victoria 

Street,  London,  E.G. 
Drum  Engineering  Co.,  27,  Charles  Street,  Bradford. 
Fairbanks,  Morse  &  Co.,  126,  Soulhwark  Street,  London,  S.E. 
Fraser  &  Chalmers,  Ltd.,  ?,  London  Wall  buildings,  London,  E.G. 
Hathorn,  Davey  &  Co.,  Ltd.,  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.G. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

W.  R.  Kenshaw  &  Co.,  Ltd.,  Phoenix  Works,  Stoke-on-Trent. 

Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roof  Glazing. 

Mellowes  &  Co.,  Sheffield. 

Roofs. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works   Belfast. 
Alex.  Findlay  &  Co..  Ltd.,  Motherwell,  N.B. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Scientific  Instruments. 

Cambridge  Scientihc  Instrument  Co.,  Ltd.,  Cambridge. 

Stampings. 

Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  of  Saltley,  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &  2,  Holborn  Buildings,  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steain  Specialties,! Ltd.,  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works.  Manchester. 

Stone  Breakers- 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard   Bios.,  10,    St.    George's    Crescent,    Liverpool,   and   looc. 

Queen  Victoria  Street,  London,  E.G. 
International   Time    Recording    Co.,    171,   Queen    Victoria   Street, 

London,  E.G. 

Tubes. 

Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Girkes  &  Co.,  Ltd.,  Kendal. 

S.  Howes,  64,  Mark  Lane,  London,  E.G. 

Type'writers. 

Elliott-Fisher  Co.,  85,  Gracechurch  Street,  London,  E.G. 
Empire  Typewriter  Co., 77,  Queen  Vicioria  Street,  London,  E.G. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.G. 

Valves. 

Alley  &  MacLellan,  Ltd.,  Glasgow. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  Resehill  Works, Glasgow. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam.  ^     ^     „, 

Thornycrof  t  Steam  Wagon  Co.,  Ltd.,  Homefield  Ghiswick,  London,  W. 

Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Weighing  Apparatus. 
W.  I*.  Avery  &  Co.,  S  »ho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Sou,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Go  ,  looA  Midland  Road,  St.  Pancras,  London,  N.W 

♦'  Woodite.** 

"  Woodite  "  Company,  Mltcham,  Surrey 


10 


yi^ilRmMm\l]f    "Typewriters,  &c. 


YOST 


IS    THE 

TYPEWRITER 

FOR 

BEAUTIFUL 
WORK 


The  "Eureka" 


'    EUREKA 

.COP^NGCLOTH^Ti 


SANITARY 


Copying-Cloth  Bath. 

For  use  iu    taking  copies  of    Letters, 
Invoices,  etc.,  in  ordinary  Letter  Books, 
and  for  all  kinds  of  Press  Copy- 
ing.  Is  now  acknowledged  to 
be    superior    to    every 
other  device,  and 
has  been  adopted 
in     the      leading 
offices  throughout 
the  world. 

Gives  perfectly 

clear   and   legible 

copies    while    leaving    the 

originals  free  from  blurs  or  stains. 

A  suitable  outfit  will  be  sent  for  trial  willingly,  and  taken  back 
free  of  any  charge  if  not  approved. 


Sizes 

suitable  kor 
All 
Requiremexis. 


THE  YOST   TYPEWRITER  CO..LTD 
DLHDLBDBN  VIADUCT.  LONDON, E& 


OUR   "CROWN"   SPECIALITIES. 
Duplicator,   Pen-Carbon  Paper, 

Typowriter  Carbon  Paper,  Letter  File, 

and  "  ECREK.A  "  Stamp  an'd  Envelope  Moistexer  are,  like  the 
"  Eureka  "  Copying  Bath,  the  best  of  their  kind  on  the  market. 
Plica  and  Particulars  on  Application. 

Rayward  Brothers, 

81.    QUEEN     VICTORIA    ST.,     LONDON,    E.C. 


Another  Anglo-French  Agreement. 


ft 
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545 
EMPIRES 

purchased 

by    His     riajesty's 

Government 

between 

January   1,  1903 

and   dune    1,  1904. 


f>  WRITING  VISIBLE. 


The     Minister      of 
Public  Works  in 
France 
has    just    awarded 
e.xclusive   contract 
for    the    supply  of 

EMPIRES 
for  next  3  years. 

rULLY  GUARANTEED. 


Price  £13  2s.  6d. 

Contractors  to   His  Majesty's  Qoverament. 

^  'phe  Etxipire  Typewriter  Company,  L!^  j 

^  DcaO  ©ffice  :    77,   QUEEN  VICTORIA  STREET,  LONDON,  E.C.  ^ 

^  (JAi 

w  Branches  or  Agencies:—  jj 

"W?     BIRMINGHAM-43,  Temple  Street.      MANCHESTER-49,  Corporation  Street.       NOTTINGHAM-48,  Parliament  Street.  ^ 

"f^     BRISTOL— 9,  John  Street.  LEEDS— 17,  East  Parade.  LEICESTER— 34,  Charles  Street.  w 

<f^     HANLEY-Post  Office  Buildings.  BRADFORD-35,  Charles  Street.  DUBLIN- 9.  TrinityStreet.  <^ 

^     LIVERPOOL -7,  South  John  Street.     GLASGOW-87.  West  George  Street.  And  throughout  the  World.  (^ 


Machine   Tools 


The  Kalk  Machine  Works 

BREUER.  SCHUMACHER 


&   Co.,  Ltd., 

KALK,  near  Cologne-on- 
Rhine 
(GERMANY). 

Departme7it  I, 
MACHINE  TOOLS. 

Department  II, 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 
Department  IV, 

HYDRAULIC  MACHINERY. 


Machine  Tools 


42- Inch  Poad  Latbe. 


Pond  "Rigid"  Turret  Latbe. 


4V 
Sl-lacb  Bortag  mill. 


Horizontal  Cotter  Drill  and  Keyseater. 


NILES  =  BEMENT=POND   CO., 


Telegrams — 


siLEsco.  SEW  YORK.       136-138.  Liberty   Street,  NEW  YORK,  U.S.A. 

NiLiAcus,  LONDow         London  Office  and  showroorns— 23=25,  Victoria  Street    S.W. 
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Machine  Tools 


CHARLES  CHURCHILL  &  GO,  l» 

SOLE    AQENTS    FOR 

«"Colburii"  Keyway  Cutter 


The  No.  2  MACHINE  (illus- 
trated herewith)  cuts  Kcyways 
2  in.  wide  up  to  18  in.  long, 
through  a  solid  hub,  and 
24  in.  long  in  Chambered 
or   double   hubs. 


^ 


Our  New 
Engineering 
Catalogue, 
450  pages, 
sent  post  free 
on  application. 


LONDON  :   9  to  15,  Leonard  St.,  E.C.     BIRMINGHAM :  2  to  10,  Albert  St. 

MANCHESTER:  2,  Charlotte  St.,  Mosley  St.    GLASGOW:  52,  Bothwcll  St. 

NEWCASTLE=ON-TYNE  :   Albion  Buildings,   St.  James'   St. 


M 


?HJ 


(iMWMn    Machine  Tools,  &c 


Stone   Breakers 


(Improved   Blake  Type.) 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers. 


Section  oj  Machim. 


SAMUEL  PEGG  &  SON, 


National  Telephone  104. 


Alexander   Street,   LEICESTER,    ENGLAND. 


JOHN   MARDISTY, 

M.I.C.E.,   M.I.M.E., 
10,    INDEPENDENT    BUILDINGS. 

FARGATE.     SHEFFIELD, 

MACHINERY     VALUER. 

liUxraii's:    '  HARDENED,  SHEFFIELD."  TcltTi'one  .;7>o. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for    the   production   of    screw  threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINGS, 

97,   Queen  Victoria  Street.  LONDOIi. 


Machinery 


ESTIMATES 

GIVEN  FOR  THK 

EQUIPMENT 

OF 

ENGINEERING 
WORKS. 


Write  for.onr   "Gpeith' 
Pocket  Catalogues 
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Machine  Tools 


Sankev's  Fire  Bricks  and  Fire  Cements. 

Every  Description   of  FIRE-CLAY  GOODS,  STOCK    UNEQUALLED, 

VARIOUS  BRANDS. 


1^^  SAWKEY  • 

i.LOIMOON.E. 


Engineers'    Designs   made   to   Order  of   the  best 
Fire=resisting  Materials. 

WRITE     FOR      NEW     CATALOGUE. 


J.   H.    SANKEY  &    SON,   Ltd.,  Jfrrd  Essex    Wharf,    CANNING    TOWN,    E. 

ESTABLISHED      1857. 


Automatic 

NOTCHING 

Press 


5/iyL«R£'eiiflLLEN 


ConsnruRon_      IIP. 
_        <^-Hill, 


PRessesDicsj 


sAcETHtmL 

IMOLLOWARE, 


*i\i~ 


Drawing  Press. 


Telegrams:    "MILLINQ.    SHEFFIELD."        fOr  tDe  £atCSC  and  mOSt  Up-tO-DaK 
National  Telephone  No.  :  9S5. 


HEAVY  =  - 
MACHINE 
TOOLS  =  = 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  Jack  for  Electric 
WRITE  .  .  .  Tramcars. 

GEORGE  ADDY  O  Co.. 

WAVERLEY  WORKS,  SHEFFIELD. 


For  Gears,   Bevels,   Worm   Wheels,  Spirals, 
or  anything  in  the  gear  line,  write  to 

"BUFFOLINE"  NOISELESS  GEAR  Co., 

LEVENSHULIVIE,  nr.  Manchester, 

WHO    ARE   THE    ENGLISH 


I  GEAR  SPECIALISTS. 


HF^F 


D4674 
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Luke  &  Spencer,  ua., 

BROADHEATH, 

MANCHESTER. 


Telegrairiilc  Address  : 

"Emery,  Altrincham. 

NationtJ  Telepboae : 

"  AltrinchaBi  49. " 


a 
Manufacturers  of 

GRINDING 


and  . 


POLISHING 
MACHINES. 
EMERY.  .  . 
WHEELS.  . 
Etc 


Send  for  our 
Enlarged 
Catalogue, 
free   on 
Application. 


Telephone  No.  :  1469. 

Telegrams  :  '•  Tudok,  BiRMKkGHAU." 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN    AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING   MACHINES. 
BORING    MACHINES. 


H.W.WARD  &  Co. 

ONLY  ADDSESS- 

86,    Lionel    Street, 

BIRMINGHAM. 


Contractors  to  British  and  Foreign  Governments 
and  Principal  Engineering  Firms. 


Machine  Tools 


CUNLIFFE  &  GROOM 


LIMITED, 


Broughton  Lane, 
MANCHESTER. 


ESTABLISHED    1864. 

Telesrams:    "LATHE.    MANCHESTFR." 


P/VTENT  PLAHINC  MACHIflE. 


DISC  GRINDER. 


Gunliffe  &  Groom,  Ltd.,  MANGHESTER. 


t7 
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".Ill—       \if — ■>  (V  Ilk  II  "I  II  "■  r  H 

flKiMHKIElf        Machine  Tools 


"CINCINNATI"  SHAPERS 


Built   in   Sizes    16  in.  to   30 in.   Stroke. 


In  design    they  are    Symmetrical,   Strong,  and   Rigid,    and    all  the  latest 
improvements   have  been  embodied. 


S:)f^5',ji-e\J 


20  in.   BacK   Geared   Crank  Shaper. 

If  you  are  interested  in  Shapers  drop  us  a  line,  and  we 
shall  be  pleased  to  send   full  particulars. 

SOLE    AGENTS— 

G.  W.  BURTON  GRIFFITHS  &  CO., 

I,  2,  &  3,  Ludgate  Square,  London,  E.C., 

And    at    59,    Finnieston   Street,  GLASGOW. 


SEND    FOR    CATALOGUES 


HIGH-CLASS    NEW    MACHINE    TOOLS 


IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


I^t0^0m0a0i0^0mft0t0^0m0m0i0^ 


m.  IB,  liK,  «U 


Tested    and    Adopted    by 

GOVERNMENTS    &      CORPORATIONS, 
RAILWAY  COS.     &      CONTRACTORS, 

Hundreds  of   Leading 

ENGINEERS  &      SHIPBUILDERS, 

COLLIERIES  &      TIMBER  MERCHANTS, 

ffc,  6^e.,  throughout  the  world. 

(tirNPAl    O  '*    ALONE  CAN  PROPERLY  FIT  VARYING 
IL/EIML-O  ..  DIAMETERS   OF  SAWS.  .  . 

M.  GLOVER  &  CO.,  S  LEEDS. 


Patent  Bevelling  Machines 

FOR    SHIPS'    FRAMES. 

STEAM     HAMMERS 

FOR    SMITHS'    SHOPS    AND    FORCES. 

Forge    Cranes,     Hand    and     Steam. 


DAVIS  &  PRIMROSE, 

Xeitb  5romvorh5,  Edinburgh. 

Code  word  for  this  Machine,  "  Eyeglass."         Ai  and  ABC  Codes  used. 
Telegrnms  :  "  Etx.a,  Leith." 
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'" 


Telegrams:    "BRITANNIA,    COLCHESTER. 


Telephone    No::    47    NATIONAL. 


Makers  of  .  . 

HIGH-GRADE 

Engineers' 
Machine  Tools 

And    New   Patent   Safety 
Automatic  Oil  Engines. 


Contractors  to  .  . 

THE  ADMIRALTY, 
WAR    OFFICE. 
INDIA    OFFICE, 
etc.,  etc. 


The  Britannia 


ineering  Co.,  Ltd., 


Hcadjimce  aiujWork, ;    COLCHESTER,     ENQ. 


FORGING 
MACHINES. 

SAWING    MACHINES. 
COKE    BREAKERS. 


0 

WILLIAM  RYDER,  Ltd 

BOLTON. 


"THE   BOLTON    BLACKSMITH.' 
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Machine  Tools 


*iii    ■  '' 


BRETT'S  PATENT 
LIFTER  C°  Ltd., 

Coventry,  England. 

a     0     a 

Pateatets  and  Maautactaren  el 

BRETT'S 
PATENT 
LIFTERS, 

ETC. 


Pioneers  of  the  Modem 
System  of  Drop  Forging. 


20-C«irt.  Battery  for  Jabalpur. 

Manufacturers  of   Drop   Forging   Plant  as  supplied  to  H,M.  Dockyards, 
Arsenals,    Small    Arms    Factories,    India    Government,    Chief    Railways, 

etc.,  etc. 


Telegraphic  Address: 

"LIFTER.  COVENTRY." 
Telepboae  So. :   384. 


•i&A  ^A  A;AA  A  &A  ft  A  A  A  A  fe  Aft  fcA  A  A  *;  ft  ft  4:A  A  A  *..*.  A  *  •  A  ft.  4  *  •  ♦  .*.  *  *  ft  *  ♦  A  A 


"^ 


WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE." 

"DURABLE." 

"POWERFUL." 

8iln.,  10  in.,  and  12  in. 
Centres. 

REASONABLE  IN  PRICE. 
UNEQUALLED  IN  POWER. 

Sen^  us  ^our 
inquiries. 


I 

9 
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I  NOBLE  6  LUND,  Limited, 


Machine  Tools 


RICE  6  CO.  (Leeds),  Ltd., 


LEED3, 

ENGLAND. 

HYDRAULIC 


Riveters, 

Presses, 

Cranes, 

Panches, 

Shears, 

Hoists, 


Lifts, 
Pumps, 

Accumulators, 
Intenslfiers, 
Valves, 
&c.,  &c. 


po!;tahle  rivki'ixg  plant, 


ABC  Code,  4th  Edition,  used. 
2  Telegrapiiic  Address;  "Press,    Leeds." 

Telephone  No. :  2362. 


Northern  Engineering 
Co.  (1900),  Ltd. 


KING    CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 
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Machine  Tools 


JOHN  STIRK  6   SONS, 

MACHINE   TOOL   MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


3    UNIVERSAL     ,^^ 


flo.  of  Teeth 
Outside  dia.  8iins. 

Pitch  approx.         |  „ 
Width  of  Face      2h  „ 
Feed  per  min.       4^  ,, 
Time  for  1  pair  of 
Gears,  2a  hrs. 


^'^'    CAST    IRON    SPi«^^^ 


J.  PARKINSON  &  SON, 

SHIPLEY,  YorRs, 
England. 


Total  Time  for  37  Gears, 
including  setting 
machine,  changing 
blanks,  and  sharpening 
cutters,  75  hrs. 
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f   Hydraulic  Machine  Tools 
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THE  WEST  HYDRAULIC  ENGINEERING  CO. 

23,    COLLEGE    HILL,    LONDON,    E.G. 


Qovernments  of 


Contractors  Tor  l)varamic  Plant 
ana  Ccstind  lllacDines  to  tbc 


GREAT  BRITAIN 

INDIA, 

GERMANY, 

FRANCE, 

RUSSIA, 

ITALY, 

SPAIN, 

BELGIUM, 

SWITZERLAND, 

JAPAN, 

CHILI. 


GUN    COTTON    BLOCK    PRESS, 


Crown    Agents    for    the 
Colonies,  etc.,  etc. 


?;S 


ESE]f     Mining  Machinery 


COMPLETE 


MINING  EQUIPMENTS 

Designed  and  Contracted  lor. 


200     STAMP    GOLD     MILL. 


FRASER  &  CHALMERS,  V^ 

Mining  and  Engineering  Macliinery, 
HEAD  OFFICE:    3^    LONDON    WALL    BUILDINGS,    LONDON,    E.G. 

V/orks:    ERITH,    KENT,    ENGLAND. 


Telegrams:  "DIALITE." 
Telephones  :  202.  228. 


Tfes  St.  Helens  Cable  Co 


LIMITED. 


WARRINGTON. 


Our   Speciality,   DIALITE. 

A  really  waterproof  cable. 

Light   and   flexible. 

No   danger   of  corrosion 
or  decentralisation. 

We    are    also    Manufacturers    of 

Vulcanized    Rubber,    paper   insulated,    lead 
covered,  and  dry   core  Cables. 

Flexibles,     cotton    and    silk    covered    Con- 
ductors, and  all  kinds  of  mechanical  Rubber 

Goods,  Tapes,  &c. 


London  Office:    32,  VICTORIA  STREET, 

Westminster. 


Telegrams :  "  FILATTERIO." 
Telephone:  4270  GERRARD. 


Belting 


m  this,  the  *'Dixie*^  Tannery,  and 


SCHIEREN 
BELTING 

frflfm  just  such  sterling 
-   this, -4s   used   wherever  power 
' "  ^   be  transmitted'  with  re! 
i  economy. 
Do  you  use  'Schieren  Belting  ? 
You   probably  would  do  so  if 
knew  how  good  it  is. 

Send  for,  our  Dixie  Belt  Leather 

Chas.  A.  Schieren  &  Co. 


D  2 


Packings,  Springs,  &c. 


See  that  wedge,  it  slides 
when  its  hot— if  you  doubt  it, 
we  have  proof. 


POWER  SAYIHG  is  to-day  recognised  as  perhaps  t,1i9 
most  potent  factor  in  modern  success;  "wasted  po'wer 
is  -wasted  "wealth,  and,  in  the  case  of  rod  friction  it 
means  also,  sooner  or  later,  stoppage  and  expensive 
replac-ement.  Why  not  avoid  both  iy  using  a 
scientific  Packing  made  hy  experts,  the  materials 
of  high  quality  and  the  automatic  device  aisolutelj'' 
certain  in  action  ? 


DANIEL'S  P.P.P.  is  saving  povrer  in  hundreds  of  plants 
throughout  the  United  Kingdom.  Write  for  Sample. 


Ronald  Trist  &  Co., 

(iencral  Maiia:^eis. 


QUAKER  CITY    RUBBER   CO.,  ^ 

Coronation  House,    Lloyd's   Avenue,   | 
LONDON,    E.C. 

(Late  101,  Leadenhall  Street,  E.C.) 
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THE  ROSSENDALE  BELTING  CO.,  l^ 

10,    West   Mosley  Street,  MANCHESTER. 
LONDON  Showrooms:    117,   Queen   Victoria    Street. 


■I 


Telegraphic  Address: 
"HAIR,   MANCHESTER." 


PATENTEES    AND 


Telepboae  No. : 
2656  MANCHESTER. 


SOLE    MAKERS 


OF    THE 

M.A.Y.  BELT, 

The  STRONGEST    and  BEST   DRIVING    BELT. 

Unrivalled  for    .    .    . 

DURABILITY,     EFFICIENCY,     STRENGTH. 

Every  Belt   Guaranteed.  Catalogue   on    applicatioa 


® 


KARMAL  PAGKIHG 

Alw^ays  Lubricating. 

Never  gets  Hard. 

Will  Stand  any  Pressure. 

ROKO    BELTING 

(TWO   PATENTS) 

Unfrayable   Edges 
Un-wearable  Pile  Surface. 
Does  not  Stretch  or  CracK. 


27    HIGHEST    AWARDS. 

Sole  Proprietors  and  Maxlfactcrers  ; 

THE  FRICTIONLESS  ENGINE  « 
PACKING  Co.,  Ltd., 

Hendham  Vale  Works, 

MANCHESTER. 


C3 
< 


J.  BENNETT  VON  PER  HEYDE.  6,  Brown  St.,  MANCHESTER. 


Friction    Couplings 
and   Pulleys 

(Kinas  Patent). 
Made  in  Eight  Sizes,  from 

5  to  1,060  HP.  for 
Gas  Engine  and 

Dynamo  Drives, 
Hoisting  and  Wire 

Dra^-ing,  Etc. 
Price-  and  Particulars  on 
Applicaiion  to 

H.J.H.KING&CO 

Engineers, 
Nailsworth,  Glos. 

London  .Ayencv  : 
P.  S.  Burr.  85.  Grace- 
ekorchSt.,  E.G. 

Asieiits  for  Dundee  : 
Geo.    C.    Douglas    S 
Co.,  41.  Reform  St. 

.Aremsfor  India  : 
D.  F«rJooBJi  S  Bros, 
Apollo  St.,  Bombay. 


Business  Systems 


Our  Expansion  Vertical 
Files  are  particularly  . 
-well  adapted  for  Filing 
Letters,  Catalogues,  and 
Invoices. 


SEND    FOR   OUR 


VERTICAL  FILE 


CATALOGUE   No.   100, 
Which  is  Fully  Descriptive. 


ROCKWELL 


WABASH 


Co..  Ltd.,  .  . 
69,  Milton  St., 
London,  E.C.; 
50,  Deansgate 
Arcade, 
Manchester  ; 

164 

Buchanan  St., 
Glasgow.    .    . 
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Wells'  Specialities 
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WELLS'  W.SFI  LTERS 


FITTED    WITH    SIGHT-FEED    SYPHON- 


SUPPLIED  TO 


PRINCIPAL   COVERHHENTS    FOR 


WAVY,  DOCKYARDS.  Ac,  AND  TO  THE  LEADIMC 

ELECTRIC      LIGHT    IMSTALLATIOHS,      EHCIWEERIIIC 

EWCmE  MAKERS.  PRINTERS,  &c.,  &c. 

OVER  10,000  SOLD. 

MONEY  SAVERS  to  any 
USERS  OF  MACHINERY, 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  List  of  Testimonials  and  Samples 
of  Work  done  by  the  Filter. 


No.  I.— For  users  having  only  a   small 

quantity  of  oil  to  treat  (no  syphon) 

17  in.  by  9  in.         

No.  2. — Two   top   chambers   hold  about 

3  callons  oil,  22  in.  by  10  in. 
Xo.  3. — Two    lop  chambers  hold   about 

6  galloa<  oil,  27  in.  by  12  in. 
Xo.  4. — Two   top   chambers    hold   about 

12  gallons  oil,  36  in.  by  16  in.      ...  110/- 
Xo.  5. — Two    top    chambers    hold  about 

24  gallons  oiU  43  in.  by  23  in.     ...  189/- 
Xo.  6. — Very  powerful  Kilter  for  treating 

large  q'lantities  of  oil.  54  in.  by 

30  in 336- 

Capable  of  dealinc  with  250  Galls.  Oil  per  week 
LARGER  SIZES  MADE  TO  ORDER. 


35/- 
80/- 
70/- 


0 

0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
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NO    OUTSIDE    POWER    REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER   PAINTS, 

Applied  at  a  speed  of  from  8  to  10  square  yards 
per  minute,  in  a  manner  superior  to  brush  work. 

One  coat  with  the  .Machine  on  rough  surfaces  is  equal  to  two  applied  with  brushes. 


0 

0 
0 
0 
0 
0 
0 
0 
g  No.  6. 

0  No.  4. 

0  No.  4A 

0 

0  No.  5. 

g  No.  5A. 

0 
0 
0 
0 
0 
0 
0 
O 
0 
0 
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WELLS'  "LI6HTNIII6 

Lime  &  Color  Wash; 


Wallwork  &  Well 
Patents. 


Will   save   First   Cost   in 


a   Fe^w   Days. 

£7 


Handy  Size.    Xo  Tank.     On  Wheels. 

Price,    with  5  ft  Pole,  Single  Spraying  Nozzle,  and 

20  ft.  Special  Armoured   Hose.    Capacity  6  gals. 
Price,    with   Wheels,  5  ft.  Pole,  Single    Spraying 
Xozzle,  and  20  ft.  Special  Armoured  Hose, 
Same  eapaclty  as  Mo.  4  Machine. 
With  5-ft.  Pole,  Double  apraying  Xozzle,   and  20  ft. 
Special  .Annoured  Hose,  Large  Size.      Capacity  10  gals. 

Ditto  Ditto  fitted  with  Wheels. 


7s. 
£6  10s. 
£9   10s. 

£10  10s. 
£11     15s. 


WELLS'    IMPROVED    LIMEWASH. 


MUCH  SUPERIOR  TO  ORDINARY  LIMEWASH. 
QUICKLY  MIXED 


SLAKED  WlfM  WATER 
LEAVES  A  GOOD  SURFACE. 


WILL  NOT  RUB  OFF. 

Price    13/8   per   c^vt.,   Carriage    Paid. 

(If  in  lots  of  3  cwt.  at  a  time,  12  8  per  cwt. > 

A.   C.   WELLS   &    Co^ 
0  100a,    Midland    Road,    St.     Pancras, 


WorRs  :  Cheetham,  Manchester. 


0 


LONDON,  N.W. 


♦   •♦♦•♦ 

-*-^    *    ♦   :* 


0^  0-  ^-  *    ««•««*•< 

♦   .*<*«»  .S»<S*    -r»  _»>*   ,*-*      ♦v.*      * 
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NALDER  BROS.  &  THOMPSON, 

Managing  Director:   F.  H.  NALDER.      LTD. 

Ammeters,  Voltmeters,    . 
Recorders,  Circuit  Breakers, 


Sw^itchboards. 


Telegrams 


Telephone 
Nos.  : 


'OCCLUDE, 
LONDON." 


124  &  6124 

BANK. 


Moving  Coil  Instruments,  from  £3  8s. 

34,  QUEEN  STREET,  LONDON,  E.C, 

Agents  : 

Berry,  Skinner  &  Co.,  65.  King  street,  Manchester  ;  Wm.  McGeoch  and 
Co.,  Ltd.,  Morrison's  Court,  io8,  Argyle  Street,  Glasgow  ;  Vandam,  Marsh 
AND  Co.,  Ltd.,  II,  Upper  Priory,  Birmingham;  ROBERT  BOWRAN  &  Co., 
3,St.Nicholas  Buildmgs,  Newcastle-on-Tyne  :  Ernest  Koberts,6,  Holborn 
Place,  London,  W.C.  ;  Lucien  Espir,  iiWs,  Rue  de  Maubeuge,  Paris; 
Oswald  Haes,  56,  Margaret  Street,  Sydney,  N.S.W. ;  Balmer  Lawrie 
AND  Co.,  Calcutta  ;  Studioe  Elettrotecnico  iNnuSTRlALE,  Lugane  and 
Milan  (for  Switzerland  and  Italy). 
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JUST    PUBLISHED. 

MODERN 
ELECTRIC   PRACTICE 

Editor:  MAGNUS  MACLEAN,  M.A.,  D.Sc, 

Proiessor  of  Electrical  Engineering  ; 

Assisted  by  Thirty=four  Experts,  all  of  whom  are 

actively  connected  with  the  Electrical  Profession. 

Covering  the  Whole  Range  of  Electrical  Work. 

|»*ODERN  ELECTRIC  PRACTICE  is  a  new  and  thoroughly  up-to-date 
■'^  work  which  will  be  found  to  meet  a  want  long  felt  by  all  those  who 
are  interested  in  engineering  in  any  of  its  branches.  It  is  a  practical  work 
written  by  practical  men  for  practical  men.  The  contributors  are  all 
expeits  professionally  engaged  in  electrical  work  as  practical  or  consulting 
engineers,  as  manufacturers,  or  as  Professors  in  the  universities  and 
technical  colleges,  and  are  all  recognised  authorities  on  the  particular 
subjects  with  which  thty  deal.  No  fewer  than  34  specialists  have  thus 
contributed  to  produce  a  work  which,  under  the  skilled  editorship  of 
Professor  Magnus  Maclean,  D.Sc,  may  fairly  claim  to  be  a  complete 
repository  of  Electrical  Engineering.  The  work  will  be  complete  in  six 
super-royal  8vo  volumes  bound  in  cloth.  Price  9s.  net  each  volume.  The 
first  two  volumes  are  row  ready,  with  which  is  given  a  cardboard  model  of 
an  Electric  Motor,  showing  the  build  and  workings  of  a  motor. 

PROSPECTUS    FREE. 

THE  GRESHAM   PUBLISHING  COMPANY, 

34,  Southampton  Street,  Strand,  London,  W.C. 


LOBNITZ'  GOLD  DRBDQBRS  ARE 

AT  WORK  IN  BRITISH  NORTH 

AND  SOUTH  AMERICA.  AFRICA, 

ASIA,  &c. 


Manufacture  1^  — ^ 


Telegraphic  Address : 
LOBNITZ,   RENFREW.     Ai  Code  used. 


SIMPLEX 
STEEL 
CONDUIT 
Co.,  Ltd., 


SIMPLEX 

FOR  INTERIOR 


TRADE  M»RK 


Of 


80,  DIGBETH,  BIRMINGHAM, 

20,  BUCKLERSBURY,  LONDON,  E.C. 


CONDUITS 

ELECTRIC  WIRING- 


SIMPLEX 

Send      lor     New 

Abridged  List 
with  I.E.E.  Rules. 


The  SIMPLEX 
STEEL  CONDUIT 
SYSTEM      is     the 

most  complete  sys- 
tem made.  It  con- 
sists of  10  grades 
of  conduits,  and 
nearly  1,000  stan- 
d.irdized  fittings. 


Awarded  Gold 
Medal,  Interna- 
tional Fire  Exhibi- 
tion, London,1903. 


And  at  MANCHESTER,  „„„.    ,  ^       ,    .   „,,. 

'  General  Manager  s  Oltice;  — 

LIVERPOOL,  &  GLASGOW.  WKsrixtiiioi  se  Bloc,  Strand,  W.C. 
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HENRY  BERRY    cS    CO.,  Limited, 


LEEDS.     England. 


MAKERS  OF 

Beit-drivsn  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Pcrtable  Riveters 
Accumulators 
Punching 

Machines 
Shearing 

Machines 
Forging  Machines 
Flanging 

Machines 
Baling  Presses 
Ingot  Cranes 
Foundry  Cranes 
Trav«lling  Cranes 
Bloom  Shears 
Billet  Shears 
Wheel  Cutting 

Machines 
SpoKe  Bending 

Machines 
Wheel  Bossing 

Presses 
Wheel  Presses 
Leathers 
Valves,  &c. 


HYDRAULIC 


ERECTING    SHOP. 
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FOR 

Riveting 

Punching 

Shearing 

Pressing 

Lifting 

Bending 

Forging 

Stamping 

Flanging 

Straightening 

Joggling 

Tanl^  Makers 

Gasholder  Makers 

Boiler  MaKers 

Bridge  Builcers 

Ship  Builders 

Wagon  Builders 

Steel  WorKs 

OocKs,  &c.,  &c. 


MACHINERY. 


Ventilation,  &c. 


MATTHEWS  &  YATES,  Ltd., 

-^^  Swinton,   MANCHESTER. 


(DEPT.  G.) 


Cyclone  Fans 


and  = 


Blowers 


Are  not  only  Ventilating  most  of 
the  Important  Public  Buildings 
throughout  the  Country,  but  have 
been  adopted  by  the  Principal 
Steam  5hip  Companies  also. 


BELT,  ELECTRIC,  ©'STEAM  DRIVEN. 


WRITE    FOR    CATALOGUE. 


Cyclone  Electric  Fan.       Enclosed  Motor. 


RA131MG 
.StWAGE, 
5LUDG5, 

Water ^c 


I     ^j  G^ed  for  IRe  drainage  of  EASTBOURNE 

Bombay,  RAMGooN,5ouTnAfiPfoM,  I 

G\PBToWM  and  many  otHer  Townj.       » 

',ComC5SEDAll?llm^ 

for  raijin^  wdler  from  WELLS,  BoREMOLESec. 
^IvvllrKLjj     lvIroRALL3ERVICE5. 


immiiiH 


nsHmales  c  PortTculor^  on  applicoTion. 


47)  Victoria  Street  ,    - 

—  I0MDOH.5.W. 
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BLACKMAN  -^  FANS 

For  Ventilating  and  Drying. 
JAMES    KEITH    &     BLACKMAN    CO.,  L'^'' 

27,  FARRINGDON  ST.,  LONDON,  E.C.,  AND  BRANCHES. 


^^  Makers    of    all    Kinds     of    Steam     Vehicles    for 

H  Commercial    Purposes,    Lorries,    Vans,    Drays, 

H  Municipal  Tipping  Dust  Vans  £r  Water  Wagons. 
H  Loads  from  1  ton  to  7  tons. 

Li 


JOHN    I.    THORNYCROFT 


ALL   HIGHEST  AWARDS    SIXCE   1898. 

TWO  MORE  GOLD  .MEDALS  AT   LIVERPOOL 

TRIALS.  1901. 

AWARDED  FIRST  PRIZE  (£500)  IN  WAR   OFFICE 

CO.M PETITION  OF  .MOTOR  LORRIES. 

London  Office  : 

HOMEFIELD,    CHISWICK,    W. 

WorKs  : 

BASINGSTOKE,  HANTS. 


COMPANY, 


S     THE     RELIANCE     LUBRICATING     OIL    COMPANY,     ^ 

^  13  &  20,  Water  Lane,  Great  Tower   Street.  LONDON,   E.C.  c^ 

£  HIGH-CLASS    NON-CORROSIVE     LUBRICATING     OILS      Also  99,  Great  Clyde  Street,  Glasgow;  44.,  Baldwin  ^ 

X  AND    SOLIDIPIED    LUBRICANTS.                              ^'^^''^''^''''^:^:  ^^J^ll'^^:^^''-^'-^''^'  S 

lAk  Castor,  t^rd,  Olire,  Neatsfoot,  and  Unseed  Oils,  Tallow,  &c                                 Telephone  No. :  AVENUB  5851.                                           A  B  C  Code  1.  5ed.  (^ 
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Efficient. 


Cheap J 


m  (^ir^©^^tg®i2Ti  ©IF® 


HIGH-GRADE.        THE    "DIAMOND"     TWIST     DRILLS.        warranted. 


The  Cheapness  of  a  Drill  depends 
upon  its   Durability. 


100  Drills  at  4s.  each  are  dearer  than 
75  Drills  at  5s.  each  of  the  same  size 
If  these  will  do  the  same  amount  of  worK. 


If  you  cannot  get  these  Goods  from  your  Dealer,  apply  to  the  Makers— 

THE    WHITMAN   &    BARNES   Manufacturing     Co., 

149,    QUEEN    VICTORIA    STREET,    LONDON,    E.C. 


F>i:iAN-COI»YING    F»JLI>EFtS    and    X^INSNS. 

White  Lines  on  Blue  Graund ;  Blue  Lines  on  White  Ground ;  Blaok  Lines  on  White  Ground. 


PRICE    LIST    ON    APPLICATION. 


New  Catalogue  in  the  Press.     Price  Is.,  post   free. 

II^ANUF;\CTURERS  of  photographic  dry  plates,  P/\PEI{S,  NlOUr<TS,  CANIERAS,  AND  SUNDRIES. 

MARION       {3      Co.,      Ltd.,      22.  23.  Soho   Square,  London.  W. 
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Packings,  &c. 


THE 


PACKING 

OF  PACKINGS. 


THE    FIRST 

SUCCESSFUL     AUTOMATIC 
METALLIC     PACKING     .    . 
AND    STILL    THE    BEST. 


OVER    150.000    IN    SERVICE. 


USED  BY  BRITISH,  UNITED 
STATES,  DUTCH,  JAPANESE 
SPANISH,    &c     NAVIES.    • 


Tfe£  Phosphor  Bronze  Co., 


SOUTHWARK,  london,  s.e. 


LTD., 


Sole  MaKers  of  the  Original 
"Cogwheel"  and  "Vulcan"  Brands  of 

"PHOSPHOR  BRONZE"  ALLOYS 

which  have  for  many  years  been  recognised  as 

THE    BEST  &   MOST   DURABLE   METALS 

for  . 

Slide  Valves.  Bearings,  Bushes.  Eccentric 
Straps,  and  other  parts  of  Machinery 
Exposed  to  Friction  and  Wear. 

Also  far  Pump  Sods,  Pumps,  Piston  Rioss,  Pinions,  Worm  Wheels. 
MOTOR   GEARING.  Etc. 


Castings  in  Phosphor  Bronze.  Gun  Metal  Brass,  and  other  Alloys. 
Machined  if  required. 
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Yost  Typewriter  Co 11 


METALLIC  PACKING 


SIMPLEST    &    .    . 
MOST    DURABLE 

THE  UNITED  KINGDOM  SELF-ADJUSTING  ANTI-FRICTION      14.  Cook  St.. 
METALLIC   PACKING   SYNDICATE,   LTD.  Liverpool. 


High=class 


LUBRICANTS 


For   Machinery   of   Every   Description. 


NOTICE.— During   the    recent   trials  of  H.M.S.  "VIPER,"  when   her  Engines  developed  12,000  Indicated  Horse- 
a    0  power,  and  the  Admiralty  mean  speed  for  the  six  runs  showed  36*581   knots,  or  a  velocity  equivalent 

to  43  miles  an  hour,  our  Lubrlcatingr  Oil  was  used  with  most  satisfactory  results. 


BLUMANN  &  STERN,  Ltd.,  K!  Deptford,  London, 


Telegrams  i  "  BLUMANN,  LONDON." 


Telephone  No.  t  92  DEPTFORD. 


S.E. 


For  full  particulars 
write :— 

Hy.  MILLER  &  CO. 


USE 


FOR 

CASE-HARDENING 


Millgarth    Works, 

Leeds. 
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Mag-nolia  Metal 


Magnolia 
Metal  . . 


Best  Anti=Friction  Metal 
for  all  Machinery 
Bearings. 


Flo^f^r  "  Brand. 

The  Name  and  Trade  Mark  appear  on  each 
Box  and  Ingot. 

f  Magnolia  Anti-Friction 
Metal  Company,  of 
"^         Great  Britain,  Limited, 

^^"^   49.     QUEEN     VICTORIA     STREET, 

LONDON,    E.C. 

Telephone  :  S925  Sank.  Telegrams  :  "  MAGNOLIER.  LONDON." 


BERLIN:    FRIEDRICH    STRASSE.    71.  PARIS:   50.    RUE    TAITBOUT. 

LIEGE.    BELGIUM  :    36.    RUE    DE    L'UNIVERSITE. 

GENOA.    VIA   SOTTORIPA:     1.    PIANO    NOBILE. 


Jmi^BmM 


?ii>°^^ 


Miscellaneous 
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ESTABLISHED   1860. 


TEL.  ADDRESS:    "LOCO.,    LEEDS." 


HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY,    LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD., 


Of  all  sizes  and  any  gauge  of  Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


SOLE     MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered) 
Wrought   Iron  throughout,   Rim,  Arms,  and   Boss. 

ALSO    "ETCHELLS"'    NON-DRIP   BEARINGS,   SHAFTING,    AND    ACCESSORIES. 


Telegrams  :  "FLUES,  LEEDS."     Telephone  (National)  1674.     A  1  &  A  B  C  Codes  used. 


Deighton's  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    FURNACE. 

The  Destructive  Tests  have  proved  the  OEIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 

It  is  also  unequalled  for  Uniformity  of  Thickness  and  Easy  Scaling. 

MAKERS    OF    MARINE   and 
LAND  BOILER  FURNACES. 


ASFILIN    1WI7    PATENT  WITHDRAWABLE    FURNACE. 


Awarded  2  Bronze  Medals, 
Paris  Exhibition,  1900. 


Vulcan   Works, 
Pepper    Road,  LEEDS. 


MILLING   CUTTERS, 

High  5peed 

or    «>*      <^ 
Ordinary  Steel. 

E.  G.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 


MR.    MAUCONI    ON    150AK1J   THE    "  M'CANIA." 
{See  ^^Forthcoming  Marconi  Devehpmenls,"  page  jiS.) 
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PAGE'S  MAGAZINE 


An  Illustrated  Technical  Monthly,  dealing  with  the  Eagioeering,  Electrical,  Shipbuilding,  Iron  and  Steel, 

Mining  and  Allied  Industries. 


Vol.  V. 


LONDON,    OCTOBER,    1904. 


No.  4. 


A    NEW    DEPARTURE    IN    TECHNICAL    EDUCATION. 

THE   EXPERIMENTAL   MINE   AT    BIRMINGHAM    UNIVERSITY. 


E.    H.    ROBERTOX,    B.A.,    M.Sc. 

Mr.  Roberton  briefly  describes  one  of  the  most  important  educational  enterprises  of  modern 
times,  and  indicates  the  directions  in  which  the  experimental  mine  at  Birmingham  University 
will  aid  research. — Ed. 


AT  no  university,  probably,  in  the  world, 
is  the  tendency  which  makes  for  the 
welding  of  practice  with  theory  more  marked 
than  at  the  University  of  Birmingham.  In 
every  department  of  applied  science  large 
sums   of  money  are   being  expended   by   the 


authorities  in  rendering  the  laboratories  as 
perfect  and  up-to-date  as  possible  in  the  matter 
of  equipment.  But  what  is  probably  the  most 
striking  feature,  especially  in  view  of  the  fact 
that  the  scheme  is  unique,  never  before  havang 
been  attempted  in  any  educational  institution, 
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THE   EXPERIMENTAL  MINE,   IN  COURSE  OF  CONSTRUCTION,  AT  THE   BIRMINGHAM    UNIVKRSITY. 
I.  Trenching  for  Hord  and  Pillar  Workings.        2.  View  of  Air-Crossing. 
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is  the  experimental  mine.  This  is  situated  in 
the  south-east  portion  of  the  ground  devoted  to 
the  new  Univ^ersity  buildings,  taking  up  an 
area  of  nearly  an  acre,  and  is  now  approaching 
completion. 

That  such  a  mine  would  be  of  use  for  experi- 
mental research  and  for  the  purposes  of  practical 
education  was  an  idea  that  had  occupied 
Professor  Redmayne's  mind  before  his  accession 
to  the  chair  of  mining  at  Birmingham,  and  since 
his  arrival  he  has  lost  little  time  in  putting  it 
into  practice.  For  the  purposes  of  simplicity 
and  general  utility,  as  well  as  owing  to  the 
natural  configuration  of  the  site,  the  workings 
of  a  coal  mine  have  been  chosen  as  a  model 
for  the  laying  out  of  the  mine.  This  has  the 
additional  commendation  that  it  is  largely  in 
coal-mines  that  latter-day  mining  problems 
present  themselves — problems  of  underground 
transport  and  winding,  of  local  and  general 
ventilation,  of  prevention  of  accidents  from 
explosions  of  gas  and  coal-dust,  of  timbering 
methods  in  loose  ground  and  under  heavy 
pressure,  and  of  the  lajdng  out  of  underground 
workings  to  the  best  advantage. 

The  ground  in  which  the  workings  are  laid 
out  possesses  an  average  gradient  of  about  nine 
degrees  in  the  direction  of  the  main  headways, 
which  gradient  will  be  utilised  in  the  construction 
of  a  "  self-acting  "  incline.  The  material  ex- 
cavated is  composed  of  soft  gravel,  and  the 
•'  cut-and-cover  "  system  of  tunnelling  has  been 
adopted  in  its  construction.  Fortunately  a 
great  deal  of  the  excavation  otherwise  necessary 
has  been  obviated  by  the  prospective  removal 
of  a  large  quantity  of  soil  from  another  part  of 
the  site,  which  will  be  dumped  on  the  site  of 
the  mine,  and  the  floor  of  the  mine  will  ulti- 
mately he  at  a  depth  of  about  10  ft.  from  the 
surface.  The  original  plan  of  constructing  the 
walls  of  brick,  roofed  with  a  semi-circular  brick 
arch,  has  been  abandoned  in  favour  of  having 
both  walls  and  a  flat  roof  made  of  concrete, 
which  has  the  additional  advantage  of  being 
more  easily  manipulated  to  imitate  the  seam 
of  coal  and  the  stone  roof  of  an  actual  mine. 
A  good  idea  of  the  construction  is  obtained 
from  the  photographs. 

A  most  curious  anomaly  rendered  possible  by 
the  construction  of  this  mine  is  that  an  "  under- 
ground "  air-crossing,  made  for  the  purpose  of 
keeping  two  currents  of  air  separate,  has  thus 
for  the  first  time  on  record  been  made  visible 
to  the  observer  in  the  light  of  day. 

The  mine  \vill  be  ventilated  in  up-to-date 
fashion,  and  the  student  will  have  ample 
facilities  for  initiation  into    the    mysteries    of 


air-crossings  and  regulators,  splits  and  scales, 
as  well  as  the  measuring  of  air-volumes  and 
velocities. 

The  two  chief  methods  of  working  coal, 
namely  the  "  long-wall,"  and  "  bord-and-pillar  " 
methods,  are  exemplified  in  the  mine.  By  this 
means  the  mining  students  will  be  familiarised 
with  the  underground  aspects  of  these  two 
systems  of  working,  of  which  all  other  systems 
of  laying  out  coal  workings  may  be  regarded 
as  modifications. 

Research  in  ventilation  is  one  of  the  most  pres- 
ing  needs  of  the  day,  and  it  is  proposed  to  use  the 
mine  for  exhaustive  experiments  in  this  direction. 
The  effects  of  local  or  "  secondary  "  ventilation 
rendered  so  interesting  to  mining  engineers 
owing  to  the  increased  depths  and  temperatures 
of  coal  workings,  will  be  studied,  as  also  the 
question  of  friction,  and  the  throttling  of  air- 
currents  in  a  mine.  A  fan-house  of  special  con- 
struction is  being  designed,  which  \vi\\  permit 
of  fans  of  different  types  being  used  at  will  for 
the  purposes  of  demonstration  of  their  special 
uses  under  different  conditions.  The  fans  will 
be  driven  by  an  electric  motor,  and  part  of 
the  duty  of  the  senior  students  will  be  such 
work  as  the  plotting  of  efficiency  curves  of  fans, 
and  the  determination  of  the  laws  of  ventilation 
from  experiments  made.  There  will  also  be  an 
apparatus,  though  probably  not  in  the  mine 
itself,  for  prosecuting  researches  into  the  various 
explosive  mixtures  of  gas  and  air  which  are  to 
be  found  in  mines.  In  this  chamber  safety 
lamps,  safety  explosives,  and  firedamp  detectors 
will  be  tested,  and  experiments  will  be  carried 
on  to  demonstrate,  and  if  possible  to  put  some 
limit  on,  the  terrible  effects  of  a  coal-dust 
explosion. 

The  direction  in  which  the  mine  will  probably 
prove  of  the  greatest  utility  is  that  of  under- 
ground surveving  and  levelling,  and  the  con- 
nection of  underground  and  surface  surveys. 
Here  the  students  will  be  enabled  to  complete 
the  entire  sur^-ey  of  a  mine,  surface  and  under- 
ground, from  the  setting  out  of  the  surface 
base-line  to  the  traversing  of  the  long-wall 
face,  a  thing  which  for  obvious  reasons  could 
not  be  done  by  university  students  in  a  mine 
in  the  process  of  working,  however  willing  the 
proprietor  might  be  to  grant  facilities.  This 
is  of  such  practical  utihty  as  almost  in  itself  to 
warrant  the  construction  of  a  mine  for  experi- 
mental and  educational  purposes.  It  has  already 
proved  of  much  use  in  this  respect,  as  the  whole 
site  was  sur\-eyed  and  levelled  and  the  workings 
pegged  out  by  the  students  before  the  work 
of  excavation  was  begun. 
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DETAILS  OF  THE   ELECTRICAL   PLANT. 

THE  beginning  of  September  witnessed  the  inaugur- 
ation of  the  Midland  Railway  Company's  cross- 
channel  service  between  Heysham  and  Belfast, 
new  fast  passenger  and  goods  services  in  connection 
with  the  sailings  having  been  arranged  from  and  to 
London  and  to  all  the  principal  towns  served  by  the 
company. 

A  detailed  description  of  the  Heysham  Harbour 
scheme  appeared  in  Page's  Magazine  for  April,  but 
at  the  time  of  our  visit  the  power  station  was  practically- 
destitute  of  machinery,  and  it  was  only  possible  to 
give  a  brief  description  of  the  electrical  plant  which 
forms  such  an  important  part  of  the  equipment  at 
He^-sham.  By  the  courtesy  of  the  British  Westing- 
house  Company,  we  now  supplement  the  information 
already  given  concerning  this  interesting  plant  and 
at  the  same  time  take  the  opportunity  of  reproducing 
a  photograph  received  from  Mr.  R.  M.  Deeley,  the 
company's  locomotive  superintendent,  showing  the 
new  type  of  motor  steam  coach  which  is  being  used 
in  connection  with   the  Heysham  service. 

DETAILS    OF    THE      POWER     PLANT. 

One  of  the  most  unusual  features  of  the  Heysham 
scheme  lies  in  the  fact  that  electric  power  is  employed 
for  practically  all  machines. 

From  the  generating  station,  power  and  lighting 
feeders  are  run  to  sub-switchboards  at  three  distribution 
points,  known  as  A,  B,  and  C.  Of  these,  A  and  B 
are  inside  goods  sheds  on  the  .south  side  of  the  large 
basin,  where  are  the  passenger  and  goods  landing 
stages.  Point  C  is  on  the  north  side  of  the  harbour, 
near  the  fish  stage.  The  system  is  three-wire  continuous 
current,  with  460  volts  between  the  outer  wires  for  the 
supply  to  motors,  and  230  volts  between  middle  wire 
and  outers  for  incandescent  lighting  ;  the  arc  lamps 
are  run  two  in  series  on  230  volts. 

The  two  sub-switchboards  in  the  goods  sheds  are 
connected  together  by  balancing  mains,  so  as  to  form 
a  ring  system,  and  are  furnished  with  reverse  current 
circuit  breakers  and  with  coupUng  switches  for  connect- 
ing the  lighting  feeders  on  to  the  power  bus  bars,  or 
vice  versa,  thus  allowing  each  board  to  be  fed  from 
either  power  or  lighting  feeders.  From  these  two 
boards    feeders     cU"e  ^  taken     to    twenty    100    ampere 


water-tight  plugs  for  supplying  the  seven  wharf  cranes, 
other  feeders  being  carried  to  supply  seven  platform 
cranes  in  the  sheds,  and  twelve  capstans.  The  feeders 
from  the  pniwer  house  to  the  distribution  points  are 
all  carried  overhead,  on  a  double  H  40  ft.  pole  line, 
all  the  poles  being  set  in  concrete.  At  the  last  group 
of  poles,  close  to  the  power  house,  the  cables  are  carried 
down  and  into  the  power  house  through  a '  trench 
running  behind  and  below  the  main  switchboard. 
The  overhead  conductors  are  lightly  insulated,  and  hung 
by  means  of  leather  suspenders  from  No.  6  galvanised 
wire,  made  off  on  oil  shackles  at  every  pole. 

LIGHTING     PLANT. 

The  docks,  including  landing  stages,  cart  roads, 
sidings,  passenger  station,  large  and  small  goods  sheds, 
engine  house,  etc.,  are  lighted  by  106  four-ampere 
Jandus  arc  lamps, each  fitted  with  Siemens  patent  raising 
and  lowering  gear,  and  the  equivalent  of  1,000  sixteen- 
candle-power  incandescent  lamps.  To  compensate  for 
the  heavy  tidal  rise,  which  is  often  as  much  as  20  ft., 
it  has  beep  necessary  to  provide  three  landing  stages, 
one  above  the  other.  As  portions  of  the  wiring  for 
the  lighting  of  lower  and  middle  stages  are  submerged 
twice  in  each  24  hours,  the  wires  are  run  in  galvanised 
screwed  heavy  gauge  steel  piping,  which  is  calculated 
to  resist  these  unfavourable  conditions.  The  lamps  are, 
of  course,  also  submerged,  and  are  therefore  enclosed 
in  specially  designed  waterproof  fittings.  The  lighting 
of  the  qua\-side  is  carried  out  by  means  of  two-light 
fittings  run  on  alternate  circuits,  and  carried  in  lanterns 
on  10  ft.  cast  iron  pillars,  spaced  about  60  ft.  apart. 
.\11  the  wiring  for  the  installation,  as  described  above, 
was  carried  cut  by  Messrs.  E.  J.  Eckersley  and  Co., 
of  Manchester,  as  sub-contractors  to  the  British 
Westinghouse  Electric  and  Manufacturing  Company, 
Ltd.,  who  executed  the  entire  contract  for  electrical 
plant. 

The  electric  power  is  generated  by  three  gas-driven 
continuous  current  units  in  the  power  house,  illus- 
trated on  page  299. 

MOND     GAS     PRODUCERS. 

The  coal  used  in  the  Mond  gas  producers,  con- 
structed by  the  Power-Gas  Corporation,  Ltd.,  is 
bituminous    slack,    and    each    unit    has    capacitv    to 
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gasify  700  lb.  per  hour.  The  slack  is  dumped  from 
railway  wagons  direct  into  the  elevator  boot,  and  then 
raised  by  a  bucket  conveyor,  which  deposits  it  in  a 
horizontal  spiral  conveyor,  running  across  the  tops 
of  bunkers  above  each  producer.  Each  bunker  holds 
ten  tons  of  small  coal,  and  an  Avery  patent  automatic 
weighing  machine  is  fitted  to  each,  to  enable  an 
accurate  record  of  the  consumption  to  be  kept.  The 
conveyors  are  driven  by  a  7^  b.h.p.  Westinghouse 
motor,  shunt  wound,  running  at  1,850  r.p.m.  The 
coal  handling  machinery  was  constructed  by  Messrs. 
Graham,  Morton  and  Co.,  Ltd.  From  the  scrubber 
the  gas  passes  into  the  gas  main,  which  runs  outside 
the  engine  house  alongside  the  three  250  b.h.p.  gas 
engines.  The  gas  is  supplied  to  the  engines  through  a 
regulator,  from  which  it  emerges  practically  at  atmo- 
spheric  pressure. 

THE     ENGINES. 

The  engines  are  of  the  Westinghouse  vertical  single- 
acting  pattern,  and  run  at  the  comparatively  high 
speed  of  200  r.p.m.  The  three  cylinders  are  each 
20  in.  by  22  in.,  and  the  engines  work  on  the  Otto 
cycle,  with  high  compression  and  electrical  ignition. 
The  admission  and  exhaust  valves  are  both  on  one 
side  of  the  engine,  being  in  fact  in  the  same  vertical 
line  for  each  cylinder,  and  are  operated  from  a  single 
cam  shaft.  This  cam  shaft  is  enclosed  in  the  crank  case 
of  the  engine,  and  operated  from  the  main  shaft  by 
means  of  2:1  gearing.  The  exhaust  valve  has  a  flat 
seating,  and  is  directly  actuated  by  an  extension  of 
the  valve  spindle,  bearing  upon  a  guide  lever  which 
is  worked  up  and  down  by  a  cam.  The  inlet  valve  has 
a  conical  seating,  and  is  above  the  exhaust ;  it  opens 
downward  instead  of  upward,  and  is  actuated  by  a 
lever,  the  other  arm  of  which  is  connected  to  a  pull 
rod  operated  from  the  cam  shaft.  The  crank  case 
is  enclosed,  and  the  cranks  in  revolving  dip  in  an  oil 
bath,  sufficient  oil  being  thus  splashed  up  to  lubricate 
the  working  parts  and  the  cylinders.  No  special 
cylinder  lubricator  is  thus  necessary.  The  bearings 
are  self-aiigning  and  have  ample  surface ;  they  are 
oiled  in  the  usual  way  by  sight  feeds.  The  governor 
is  of  the  fiyball  type,  driven  by  bevel  gearing  from 
the  cam  shaft.  It  acts  by  regulating  the  quantity  of 
mixture  admitted  to  the  gas  manifold,  into  which 
the  inlet  ports  to  the  cylinders  open.  The  quality  of 
the  mixture  is  not  varied,  and  explosions  are  never 
passed,  as  in  the  "  hit  and  miss  "  method  of  governing, 
so  that  the  resultant  speed  regulation  is  very  close. 
The  fact  that  these  engines  have  been  used  in  numerous 
cases  for  the  driving  of  alternators  connected  in 
parallel  is  sufficient  guarantee  of  the  excellence  of 
the  governing. 

The  engines  are  started  by  compressed  air,  stored 
in  a  battery  of  tanks  charged  by  two  small  Westing- 
house motor-driven  air  compressors.  The  entire 
operation  of  starting  and  running  up  to  speed  does 
not  occupy  more  than  one  minute,  a  fact  which 
constitutes  an  important  advantage  over  a  steam 
engine. 

THE     150     K.W.     CONTINUOUS     CURRENT 
GENERATORS. 

Each  gas  engine  is  direct  coupled  to  a  150  kilowatt 
continuous  current  generator  of  standard  Westing- 
house pattern,  giving  a  voltage  of  430  to  460  volts 
and  325  amperes  when  working  at  normal  speed. 
The  machines  are  shunt  wound,  and  the  armature 
windings  are  of  the  balanced  type,  so  that  no  undue 
pull  will  be  exerted  on  the  bearings  should  the  armature 
get    out    of    centre.       The    commutator    is    of    large 
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diameter  and  allows  liberally  for  wear ;  the  copper 
and  mica  are  of  a  hardness  such  as  to  ensure  equal 
wear.  The  brush  gear  and  arms  have  ample  rigidity, 
and  allow  of  ready  adjustment  of  the  pressure  of 
brushes  on  commutator.  The  machines  have  eight 
poles,  the  pole  pieces  being  laminated  and  cast  into 
the  verticallv  divided  field  frames. 

MAIN     SWITCHBOARD. 

From  the  dynamos,  leads  are  brought  in  trenches 
covered  with  iron  checker  plates  to  the  main  switch- 
board, which  consists  of  20  panels  of  black  enamelled 
slate.  Starting  from  the  left  hand,  facing  the  board, 
the  arrangement  is  as  follows  : — 

First  come  three  positive  generator  panels,  then  the 
positive  battery  panel.  Then  come  two  panels,  which 
at  the  time  when  our  photograph  on  page  299  was 
taken,  were  not  in  place  ;  of  these  one  will  be  blank, 
and  the  other  is  for  the  control  of  various  sub-boards. 
Next  come  a  feeder  panel,  positive  booster  panels 
for  power  and  for  lighting,  a  panel  for  the  middle 
wire  of  the  three-wire  system,  and  the  negative  panels 
for  the  power  and  lighting  feeder  boosters.  Then 
come  a  blank  panel  and  a  sub-board  panel — not  then 
in  place — battery  booster  panel,  battery  negative 
panel,  and  three  negative  generator  panels,  com- 
pleting the  board.  The  auxiliary  apparatus  in  the 
power  house  includes  two  batterj-  lx)osters,  one 
balancer,  and  a  power  and  a  lighting  feeder  booster. 

STORAGE    :PLANT,     ETC. 

The"  storage  battery  of  the  plant  is  a  very  large  one, 
and  consists  of  two  sets  each  of  115  cells.  Each  cell 
has  a  minimum  capacity  after  12  hours'  working  of 
180  amperes  for  six  hours,  with  a  final  voltage  of 
I '85  volts,  and  the  ampere-hour  efficiency  is  92"5 
per  cent,  at  a  minimum. 

The  tire  pumps  are  of  Merrj-weather's  Hatfield 
type.  Each  set  consists  of  two  of  these  pumps,  one 
on  each  side  of  the  motor,  and  each  capable  of  delivering 


350  gallons  per  minute  at  high  pressure.  The  suctions 
are  connected  to  an  underground  main,  and  the  pumps 
deliver  into  a  high  pressure  fire-main  running  round 
the  premises.  There  are  two  sets  of  pumps,  and  they 
have  a  united  capacity  of   1,400  gallons  per  minute. 

CRANES     AND     CAPSTANS. 

The  cranes  and  capstans  at  Heysham  Harbour 
have  all  been  built  by  Messrs.  Stothert  and  Pitt,  Bath, 
and  electrically  equipped  by  the  British  Westinghouse 
Company.  There  are  six  five-ton  wharf  crares,  of 
the  half  portal  type,  as  illustrated  on  page  298,  one 
two-ton  wharf  crane  on  a  gantry-,  and  six  30-cwt. 
platform  cranes  in  the  goods  stieds.  The  five-ton 
cranes  have  fixed  jibs,  and  a  radius  of  30  ft.  from  the 
revolving  centre  to  the  centre  of  the  hook  when  lifting 
with  the  snatchblock.  The  five-ton  cranes  have  lifting 
and  slewing  motions  worked  by  two  separate  motors. 
For  lifting,  a  Westinghouse  traction  motor,  rated  at 
about  40  h.p.,  300  r.p.m.,  is  used,  and  for  slewing  a 
Westinghouse  SB  motor,  8  h.p.,  at  700  r.p.m.  The 
traction  motor  is,  of  course,  series  wound.  The  lifting 
and  slewing  motor  is  mounted  on  cast  iron  frames 
secured  to  a  bed  which  is  bolted  to  the  wrought  steel 
girders  of  the  superstructure,  which  revolves  on  the 
undercarriage  by  means  of  two  cast  steel  roller  paths 
with  an  intermediate  ring  of  live  steel  rollers  ;  this 
arrangement  gives  great  use  in  slewing.  The  jibs 
are  of  rolled  sections,  strongly  braced  and  fitted  \rith 
a  ladder  for  access  to  the  jib  pin.  The  tie  rods  are 
connected  to  the  top  of  the  steel  A  frame,  the  two 
frames  being  braced  together  in  a  lateral  direction. 
The  centre  pin  of  the  crane  is  placed  two  feet  within 
the  line  of  the  outer  rail.  The  tail  of  the  crane  is 
about  12  ft.  6  in.  long  measured  from  a  revolving 
centre. 

The  lifting  gear  is  single  purchase,  the  pinion  on  the 
armature  gearing  directly  into  the  spur  wheel  on  the 
barrel  shaft,  the  barrel  is  spirally  grooved  and  will 
coil  sufficient  rope  in  one  lap  to  give  a  total  rise  of 
hook,  when  using  the  snatchblock,  of  85  ft.     The  rope 
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is'also  fitted  with  a  hook  on  the 
end,  so  that  it  can  be  used  as  a 
single  part  of  rope  without  the 
snatchblock  when  required. 

Perhaps  the  most  interesting 
feature  of  these  cranes  is  the 
patent  free  barrel  attachment 
fitted  by  Messrs.  Stothert  and 
Pitt  under  their  patents.  By 
this  arrangement,  the  lifting 
barrel  is  not  keyed  directly  to 
the  shaft,  but  runs  loosely  upon 
it,  being  connected  or  discon- 
nected by  a  coil  clutch.  In  this 
way  the  lifting  motor  always 
runs  in  one  direction  and  is 
never  reversed.  A  great  advan- 
tage claimed  for  the  free  barrel 
arrangement  is  the  greatly  en- 
hanced speed  of  working  which 
is  allowed  by  its  use.  Another 
valuable  point  is  the  reduced 
liabilit\'  of  accident  to  the  motors, 
owing  to  the  fact  that  they  are 
never  reversed,  and  the  impos- 
sibility of  suddenly  stopping 
the  armature. 

Speeds  of  working  are  100  ft. 
per  minute  and  400  ft.  per  minute 
at  the  hook  for  slewing,  and 
double  the  speed  at  lift  for  half 

the  weight  can  be  obtained  by  unshipping  the 
snatchblock,  and  unslinging  the  hook  at  the  end 
of  the  rope  from  its  eye  at  the  jib  head,  and  so 
using  it  for  lifting  in  single  purchase.  Double 
reduction  gear  is  employed  for  the  slewing  motion. 
Plug  fittings  have  been  placed  every  40  ft.  to  convey 
current  to  the  cranes,  and  a  round  twin  98/20  flexible 
cable  armoured  with  galvanised  iron  wire  is  employed. 

The  two-ton  crane  is  of  similar  design  to  the  six 
five-ton  cranes  except  that  it  is  mounted  on  a  gantry, 
which  runs  on  rails  on  the  same  level  at  15  ft.  centres. 
This  lifts  two  tons  at  a  radius  of  33  ft.  at  250  ft.  per 
minute,  and  slews  at  400  ft.  per  minute.     1  he  lifting 
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motor    is    40    h.p.    Westinghouse    traction   type,    and 
slewing  motor  4  h.p. 

In  addition  to  the  contract  plant  supply  of  electric 
cranes,  Messrs.  Stothert  and  Pitt  have  furnished  for 
the  works  ten  one-ton  and  two  three-ton  capstans 
driven  by  Westinghouse  motors.  These  capstans 
are  self-contained  in  cast  iron  boxes,  and  cast  iron 
checker  plate  covers  are  fitted  on  the  boxes,  with  hand 
holes  to  provide  access  to  the  motor  bearings.  The 
covers  are  so  made  that  they  can  be  readily  removed. 
The  motors  for  both  the  three-ton  and  the  one-ton 
capstans  are  the  same,  viz.,  20  b.h.p.,  running  at  700 
revolutions,  the  gearing  being  treble  purchase  in  the 
three-ton  capstans,  and  double 
purchase  in  the  one-ton  capstans, 
7  TiBi  giving  a  pull  of  three  tons  at 
three-quarters  of  a  mile  per  hour, 
and  one  ton  at  two  and  a  half 
miles  per  hour  respectively.  The 
capstan  controller  mechanism 
has  been  worked  out  in  detail 
by  the  Midland  Railway,  and 
made  by  the  British  Westing- 
house Company.  It  is  actuated 
by  a  foot  plunger  working  in  a 
vertical  direction,  and  is  provided 
with  overload  cut-oif  and  other 
special  safety  arrangements. 
Two  Waygood  lifts  are  jirovided 
to  take  passengers  and  goods  to 
and  from  the  upper  and  lower 
landing  stages.  The  most  unusual 
feature  about  these  is  that  they 
are  provided  with  water  level 
cut-offs,  so  that  it  is  impossible 
for  the  lift  to  come  down  to  the 
lower  level  landing  stage  when 
this  is  below  water.  The  cars 
are,  moreover,  buoyant,  so  that 
no  accident  would  happen  if 
they  did   travel    too    far  down. 


THE   POWER   STATION'  AT    HEYSHAM    HARBOLR. 
(i)  Generating  Plant.  (2)  Main  Switchboard. 
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They  are  fitted  with  the  usual  car-switch  control, 
over-travel  cut-ofi,  etc.,  and  each  is  driven  by  a 
Westinghouse  motor  of  20  h.p. 

DRIVING     PUMPS. 

Naturally  the  water  supply  is  an  important  feature 
of  the  installation.  The  illustration  on  page  298  shows 
the  pump  in  the  shops  of  Messrs.  Timmins,  the  makers, 
prior  to  leaving  their  works  for  erection.  The  pump  is 
capable  of  delivering  288,000  gallons  of  water  per  day 
through  a  6  in.  main,  1,550  yards  long,  into  a  reservoir 
of  392,850  gallons  capacity,  38  ft.  above  the  rail  level 
of  the  harbour.  The  motor  is  25  h.p.  Westinghouse 
protected  type,  running  at  850  revolutions  per  minute. 
The  wheel  gearing  consists  of  cast  iron  machine  cut 
spur  wheels,  and  Reid's  patent  paper  pinions  ;  the 
intermediate  shaft  has  a  balance  flywheel. 

The  main  pump  shaft  is  fitted  with  disc  crank 
overhanging  well  girder  for  driving  pump.  The 
automatic  starting  and  stopping  is  controlled  by  the 
variation  of  level  for  water  in  the  reservoir  by  the 
motion  of  a  float,  which  opens  the  circuit  of  a  snap 
switch,  and  stops  the  motion  when  the  maximum 
reservoir  water  level  is  reached,  and  re-starts  it  when 
this  level  has  fallen  3  ft.,  or  other  suitable  distance. 
To  give   warning  in  either  case  of  the    water    rising 


above   or    falling    below   certain    levels,   an    arrange- 
ment of  bells  ringing  in  the  pump  house  is  arranged. 

The  contract  for  the  whole  of  the  power  plant,  in- 
cluding the  building  of  the  power  station,  was  carried  out 
by  the  British  Westinghouse  Electric  and  Manufacturing 
Company,  Limited,  under  the  supervision  of  the  Midland 
Railway  Company's  chief  locomotive  engineer. 

THE    NEW    STEAM     MOTOR-COACHES. 

The  new  steam  motor-coach  illustrated  on  page  296, 
is  divided  into  four  sections,  viz.,  the  engine  room, 
passenger  compartment,  luggage  compartment,  and 
vestibule.  The  total  length  is  about  60  ft.,  and  it  will 
accommodate  some  fifty-five  passengers  together  with 
their  luggage.  The  boiler  is  of  the  vertical  multi- 
tubular type,  with  a  steam  pressure  of  160  lb.  There 
are  two  1 1  in.  steam  cylinders  with  a  1 5  in.  stroke 
operating  one  pair  of  bogie  wheels.  These  latter  are 
coupled  to  the  other  pair  of  the  same  truck.  The 
valve  gear  is  of  the  same  type  as  that  in  use  on  the 
Great  Western  Railway  Company's  steam  motor- 
carriage,  viz.,  the  Walschaert.  The  vehicle  can  be 
started  and  stopped  from  either  end  of  the  car,  the 
stopping  and  starting  apparatus  being  duplicated  to 
enable  this  to  be  done.  The  total  weight  of  the  coach 
in  running  order  is  36  tons,  and  it  travels  at  an  average 
speed  of  about  thirty  miles  per  hour. 


This  fine  vessel  of  7.600  tons  and  lo,033  Lh.p.  has  been  built  by  Messrs.  Alexander  Stephen  and  Sons,  of  Glasgow, 
to  the  order  of  the  Elder  Dempster  Company  for  service  on  the  Imperial  Direct  West  India  Mail  line,  between  Bristol  and 
Jamaica.  H«-r  general  dimen^oos  are :  Length  over  all,  475  ft.  ;  breadth.  55  ft.  6  in. ;  depth,  36  ft.  :  gross  tonnage,  abont 
7,6co  tons.  She  has  a  poop,  a  long  bridge-house,  and  a  forecastle  in  the  upper  deck— the  deck  over  the  bridge-house 
being  carried  out  to  the  side,  aud  supported  from  the  bulwarks  by  stanchions,  forming  a  sheltered  alleyway  on  each  side 
of  the  upper  deck.  On  the  bridge-deck  is  a  large  deck-house,  covered  by  the  boat-deck,  which  supports  the  boats,  and 
forms  a  spacious  promenade  for  passengers,  210  ft.  long  and  from  18  ft.  to  20  ft.  wide,  w.th  covered  recesses  at  iatcrvals. 
the  whole  being  completely  sheltered  by  double  awnings.  She  is  in  every  respect  an  up-to-date  vessel,  both  as  regards  the 
convevance  of  pa?«engers  and  produce.  The  holds  insulated  for  the  carriage  of  fru't  are  of  a  capacity  of  over  100.000 
cubic  feet,  sufficient  for  the  stowage  of  40,003  bunches  of  bananas  and  15.000  cases  of  other  fruit,  and  are  divided  up  into 
bins,  and  refrigerate    in  the  latest  and  mo-it  approved  manner. 

At  the  I  ecent  inaut;uration  of  the  vessel  at  Bristol,  Sir  .Alfred  Jones  did  not  deny  that  the  Port  Kin^iion  had  been 
built  in  advance  of  the  immediate  requirements  of  the  service.  He  wa*,  however,  accustomed  to  look  ahead,  and  felt 
confident  of  ultimate  success.  At  the  same  time,  he  was  a  business  man  and  not  a  philanthropist  He  meant  to  sncceed. 
and  he  wanted  other  people  associated  in  the  enter  prise  to  look  at  it  in  the  same  light  that  he  did— as  a  great  Imperial 
undertaking  tor  which  some  sac-  ifices  must  be  m^e  at  the  outset  if  success  was  to  be  attained  in  the  end.  He  wanted 
Bristol  to  help  him  -and  he  must  confess  that  Bristol  hai  not  so  far  helped  him  as  much  as  he  had  tried  to  help  ftistol — 
he  wanted  the  Dock  Company  to  help  him,  and  he  wanted  the  railways  to  help  him  with  reasonable  rates  tor  the  carriage 
of  tropical  fruit  and  reasonable  facilities  for  its  distribution. 
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Professor  Henry  Robinson  on '  Hydraulic  Power  and  Hydraulic  Machinery. 


HE  third  edition  of  Pro- 
fessor HenryRobinson's 
valuable  work  "  Hy- 
draulic Power  and 
Hydraulic  Machinery," 
just  published  by 
Messrs.  Grifhn,  has  been 
rendered  additionally 
useful  by  the  incorpora- 
tion of  recent  infor- 
mation. It  describes 
many  interesting  tj^pes 
of  hydraulic  machinery 
and  comprises  a  series 
of  short  compact  articles  written  in  lucid  and  informing 
style.  By  the  courtesy  of  Messrs.  Griffin  we  quote 
the  following  details  of  a  pumping  plant  erected  by 
Messrs.  Easton  and  Co.,  of  Erith,  for  the  Tasmania 
Gold  Mining  Company,  who  wished  to  increase  the 
depth  of  their  existing  shaft  from  718  ft.  to  918  ft., 
which  involved  increased  pumping  power. 

The  difficulty  in  fixing  a  new  engine  was  that  the 
shaft  would  not  admit  of  another  set  of  spear  rods 
being  installed.  Furthermore,  it  was  desired  to 
make  use  of  a  spare  set  of  pumps  which  were  at  the 
mine.  The  arrangement  adopted  was  as  follows  : 
A  hydraulic  motor  was  fixed  at  the  718  ft.  level,  working 
by  means  of  spear  rods  the  pumps  at  the  low  level,  and 
driven  from  a  new  engine  at  the  surface  placed  in  an 
engine-house  some  distance  away  from  the  shaft, 
the  water  being  carried  to  the  hydraulic  motor  in  the 
shaft  through  solid  drawn  steel  piping,  the  exhaust 
being  returned  to  the  suction  tank  at  the  engine  house. 
The  engine,  illustrated  herewith,  is  of  the  usual 
triple  -  expansion,  inverted  -  cylinder  type,  having 
cylinders  25  in.,  40  in.,  and  69  in.  diameter  by  42  in. 
stroke,  the  pumps  being  placed  directly  below  the 
crosshead,  and  in  line  with  the  piston  rod.  The 
crossheads  are  provided  with  two  gudgeons,  and  are 
connected  to  the  crankshaft  by  double  connecting 
rods  of  rectangular  section.  The  crankshaft  is  built 
up  and  made  in  two  pieces  bolted  together  by  a 
coupling  for  facilitating  transport.  The  cylinders 
at  the  back  are  supporteci  on  massive  cast-iron  frames 
of  box  section,  which  also  carry  the  pumps.  The 
intermediate  pressure  and  low-pressure  cylinders 
are  each  supported  on  two  steel  columns  in  front. 
The  two  middle  columns  are  connected  by  a  cast-iron 
box  girder,  which  carries  the  front  side  of  the  high- 
pressure  cylinder,  and  the  three  cast-iron  columns 
at  the  back  arc  connected   by  distance  pieces.     The 


cylinders  are  entirely  separate  so  as  to  allow  of  free 
expansion,  and  are  jacketted  throughout.  The 
high-pressure  is  fitted  with  a  piston  valve  with 
internal  expansion  valve.  The  intermediate-pressure 
is  fitted  with  a  flat  side  valve  with  an  expansion 
valve  on  the  back ;  and  the  low-pressure  cylinder 
is  fitted  with  a  double-ported  slide  valve.  The 
intermediate-pressure  and  main  valve,  and  the  low- 
pressure  valve,  are  supported  by  balance  cylinders 
on  the  top,  so  as  to  reduce  the  stress  on  the  eccentric 
rods.  The  pumps  and  valve  boxes  are  of  cast  steel, 
with  phosphor  bronze  rams  and  valves  and  seats. 
The  bedplate  is  cast  in  halves,  bolted  together,  and 
is  of  box  section.  As  the  thrust  on  the  guides  came 
rather  high  up  on  the  back  columns,  the  latter  are 
supported  by  diagonal  tie  rods  from  the  front  of  the 
bedplate.  The  front  columns  are  also  braced  diagon- 
ally to  prevent  vibration.  The  engine  is  provided 
with  a  large  flywheel  on  each  side.  The  starting 
gear  and  all  cocks  are  arranged  to  be  worked  from 
the  lower  platform,  but  may  also  be  worked  from 
the  second  platform. 

A  complete  system  of  lubrication  is  arranged  for 
continuous  working.  The  engine  is  fitted  with  a 
throttle  valve,  which  is  shut  by  a  knock-out  governor 
when  the  speed  exceeds  the  fixed  maximum.  It  is 
also  shut  when  the  accumulator  on  the  main  reaches 
its  top  position.  In  case  the  main  should  burst,  the 
valve  is  also  shut  by  a  weight  which  is  normally  held 
up  by  a  small  plunger  connected  to  the  delivery 
pipe.  It  will  be  seen  that  the  three  platforms  fixed 
round  the  engine  give  easy  access  to  all  the  parts. 
vSteam  at  170  lb.  pressure  is  supplied  from  four 
Cornish  multitubular  boilers,  6  ft.  3  in.  diameter  and 
20  ft.  long.  A  surface  condenser  with  air  and  circu- 
lating pumps  driven  by  a  small  horizontal  engine 
is  to  be  fixed  behind  the  engine.  Provision 
is  also  made  for  exhausting  into  the  atmosphere 
if  necessary.  The  water  is  delivered  from  the  pumps 
at  a  pressure  of  2,100  lb.  per  square  inch. 

The  work  is  so  arranged  that  it  can  be  taken  up  with 
profit  and  advantage  at  any  odd  moment,  while  a  com- 
plete index  is  provided  rendering  it  valuable  for  reference 
purposes. 

It  is  interesting  to  note  that  the  author,  who  draws 
upon  a  wide  range  of  experience,  carried  out  at  Hull  the 
fir.it  public  hydraulic  power  installation,  this  having  been 
the  first  town  for  which  an  Act  of  Parliament  was 
obtained  to  lay  high-pressure  hydraulic  mains  under  the 
public  streets  for  the  supply  of  water  power  on  the 
co-operative  system. 
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MR,  JOHN   FARQUHARSON   McINTOSH, 


JOHN  FARQUHARSON  McINTOSH, 
,  superintendent  of  the  locomotive,  car- 
riage, and  wagon  departments  of  the  Cale- 
donian Railway  at  St.  Rollox,  Glasgow,  is  a 
native  of  Forfarshire,  having  been  born  in  the 
neighbourhood  of  the  east  coast  seaport  of 
Montrose.  At  the  age  of  fourteen  years  he 
entered  the  service  of  the  Scottish  North- 
Eastern  Railway  (before  its  absorption  by  the 
Caledonian  Railway  Company),  and  received 
his  practical  mechanical  training  in  their 
Arbroath  workshops.  He  afterwards  qualified 
himself  in  the  usual  courses  of  departmental 
work,  and  in  the  working  of  locomotives.  In 
1876  he  was  appointed  locomotive  inspector 
of    the   northern    section     of    the    Caledonian 


MR.   J.    V.    McINTOSH. 


Railway.  Six  years  later  he  was  made  district 
locomotive  foreman  at  Aberdeen,  was  subse- 
quently promoted  to  Carstairs,  and  eventually 
took  charge  of  the  Company's  most  important 
engine  shed  at  Polmadie,  near  Glasgow.  In  1891 
he  assumed  the  duties  of  chief  inspector  of  the 
running  department  in  the  locomotive  super- 
intendent's office,  St.  Rollox,  and  ten  years  ago 
was  appointed  to  his  present  position  of  loco- 
motive, carriage,  and  wagon  superintendent  of 
the  Company  in  succession  to  the  late  Mr.  John 
Lambie.  He  is  a  member  of  the  Association  of 
Railway  Locomotive  Engineers,  the  Iron  and 
Steel  Institute,  the  Society  of  Engineers  and 
Shipbuilders  of  Scotland  (and  ;^has  acted  on 
the  Council),  the  Railway  Companies'  Associa- 
tion "  Standardisation  of  Locomotives  "  Com- 
mittee, and  the  Institute  of  Civil  Engineers' 
"  Engineering  Standards "  Committee.  Mr. 
Mcintosh  acted  on  the  Committee  of  the 
Mechanical  Section  of  the  International 
Engineering  Congress  (1901),  and  is  patentee 
of  several  mechanical  appliances.  He  was 
awarded  a  medal  for  his  "  Dunalastair " 
type  of  locomotive  at  Brussels  Exhibition 
of  1897,  and  the  following  year  a  party 
of  experts  from  the  Belgian  Government 
railways,  after  st  dying  British  railway  methods 
as  demonstrated  in  everyday  work  on  the 
principal  routes,  decided  upon  following  the 
Caledonian  practice,  with  the  result  that  Mr. 
Mcintosh  was  requested  by  the  Belgian  Govern- 
ment to  design  a  type  of  locomotive  for  the 
international  express  service  on  their  State 
railways,  which  unique  commission,  with  the 
consent  and  approval  of  his  directors,  he 
accomplished  with  entire  satisfaction. 
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Wl  ;iavc  only  to  turn  to  the  first  issue  of  "^  P;ige's  Magazine  ' 
to  be  reminded  that  our  motto  is  "  Qui  non  proficit, 
deticit,  *  and  with  feelings  ot  more  than  ordinary  pleasure  we  are 
now  able  to  announce  to  our  many  readers  and  subscribers  that, 
commencing^  Friday,  October  14th,  "Page's  Magazine"  will  be 
published  under  the  new  title  of  **  Page*S  WeeKly,*'  the  price 
being  reduced  to  sixpence. 

The  change  has  not  been  decided  upon  hastily,  nor  without 
very  serious  consideration.  We  have  been  encouraged  to  take  th;s 
important     step    by    the    marked    success    which    has    attended    our 
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efforts   in    connection    with    the    present    monthly    issue,   and    by    a 
desire   to   respond   to   the  wishes  of  many  engineering  friends. 

We  have  been  gratified  to  receive  regularly  from  many  of 
our  readers  at  home  and  abroad  expressions  of  opinion  which  tend 
to  show  that  the  subject  matter  published  in  "Page's  Magazine" 
has  been  much  appreciated,  and  has  filled  its  own  appropriate  niche 
in  the  engineering  world.  The  issue  of  the  magazine  monthlyy 
however,  has  rendered  it  impossible  to  deal  satisfactorily  with  items 
of  news  which  have  come  to  hand  immediately  after  we  have  gone 
to  press,  and  this  reason,  inter  alia.,  has  led  us  to  arrange  for  its 
publication  at  more  frequent  intervals.  Notwithstanding  this 
drawback,  few  journals  devoted  to  strictly  technical  subjects  have 
established  themselves  so  firmly  in  public  estimation,  or  achieved 
the  same  amount  of  success  in  such  a  short  period,  as  ''  Page's 
Magazine  "  has,  during  its  comparatively  brief  existence,  and  we  enter 
upon  our  enlarged  sphere  of  operations  with  confidence,  foreseeing 
that  we  shall,  in  future,  be  in  a  far  better  position  to  produce 
an  up-to-date  journal. 

It  is  perhaps  unnecessary  to  add  that  our  editorial  staff, 
outside  contributors,  and  foreign  correspondents,  have  been  largely 
augmented,  and  our  .arrangements  for  news,  other  technical  infor- 
mation,  and  special  articles,   have  been  greatly  extended. 

The  new  journal  will  be  sent  weekly.,  without  any  extra  charge, 
to  all  existing  subscribers  to  "Page's  Magazine"  until  their 
orders   expire.  clun-  house, 

Surrey  St.,  Sikaxu.  W.C. 


^^^ILLIAM  HENRY  PATCHELL, 
W  M.Inst.C.E.,  M.I.M.E.,  M.I.E.E.,  etc.,  was 
bom  in  1862.  His  early  education  was  received  at 
King  Edward  VI. 's  Grammar  School,  Louth.  He 
subsequently  served  a  five  years'  apprenticeship 
with  Messrs.  Robey  and  Co.,  of  Lincoln,  and 
after  being  on  their  staff  at  the  Paris  Electrical 
Exhibition  in  1881,  he  was  sent  ou  to  Spain, 
where  he  was  engaged  in  the  earlier  attempts 
to  introduce  electric  light  to  Barcelona,  Valencia, 
Madrid  and  Cordova.  On  leaving  Messrs. 
Robey's  employ  in  1886,  he  went  to  the  Electrical 
Power  Storage  Company  to  superintend  the 
light  ng  installation  at  the  Folkestone  Exhibi- 
tion, and  in  the  same  year  was  appointed  manager 
of  their  works  at  Millwall.  In  March,  1893, 
he  was  appointed  engineer-in-chief  of  the  Electric 
Supply  Corporation,  which  was  then  only  sup- 
plying in  the  parish  of  St.  Martin-in-the-Fields. 
The  name  of  the  company  was  subsequently 
changed  to  the  Charing  Cross  and  Strand 
Electricity  Supply  Corporation,  and  the  area  of 
supply  increased  on  the  acquisition  of  Par- 
liamentary powers  to  supply  in  the  Strand 
district  (1895),  the  Holborn  and  St.  Giles  district 
(1898),  and  the  City  of  London  (1899).  Mr. 
Patchell  has  been  responsible  lor  the  designing 
and  carrying  out  of  the  whole  of  the  necessary 
extensions  and  new  works,  which  included  a 
generating  station  at  Lambeth,  started  in  1896 
supplying  1,000  volts  continuous  current,  and  a 
generating  station  at  Bow,  started  in  1902, 
supplying  10,000  volts  three-phase  current, 
with  the  necessary  sub-stations  in  the  West  End 
and  City  to  handle  the  current  generated  at  the 
above-mentioned   stations.     During  the  period 


that  Mr.  Patchell  has  been  responsible  for 
engineering  the  Corporation,  the  lamps 
connected  have  increased  from  30,000  to 
650,000.      Mr.  Patchell  is  a  vice-president  of 


MR.   W.    H.    PAICHELL, 
M.InstC.E.,  M.I.Mech.E.,  M.I.E.E. 

the  Institution  of  Electrical  Engineers,  and  a 
member  of  the  Home  Office  Committee  appointed 
to  inquire  into  the  use  of  electricity  in  mines.  He 
is  the  author  of  a  paper  on  "  Steam  Super- 
heating," read  before  the  Institution  of  Mecha- 
nical Engineers  in  1896,  and  a  frequent  contri- 
butor to  the  discussions  at  the  Institutions  of 
which  he  is  a  member. 
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THE    INTERNATIONAL    ELECTRICAL    CONGRESS. 


THE  International  Electrical  Congress,  held  under 
the  auspices  of  the  Louisiana  Purchase  Ex- 
position, is  a  remarkable  gathering,  not  onlv  by  reason 
of  the  number  and  variety  of  the  papers  read,  but 
also  because  of  the  cosmopolitan  character  of  the 
attendance,  electrical  engineers  from  every  part 
of  the  world  being  enabled  to  exchange  ideas  and 
compare  notes  on  current  progress.  This  conference 
involved  the  co-operation  of  the  American  Institute 
of  Electrical  Engineers,  the  American  Electro-Chemical 
Society,  the  American  Physical  Society,  the  National 
Electric  Light  Association,  the  Association  of  Edison 
Illuminating  Companies,  the  International  Association 
of  Municipal  Electricians,  and  the  American  Electro- 
Therapeutic  Association.  An  invitation  extended  to 
the  Institution  of  Electrical  Engineers  of  Great  Britain 
to  hold  a  joint  meeting  at  St.  Louis  in  connection  with 
the  Congress,  was  cordially  accepted. 

The  Committee  of  Organisation  of  the  Congress  is 
as  follows  : — 

President  :  Elihu  Thomson,  Past  President  of  the 
American  Institute  of  Electrical  Engineers. 

Vice-Presidents  :  Mr.  B.  J.  Arnold,  President  of  the 
American  Institute  of  Electrical  Engineers  ;  Professor 
H.  S.  Carhart,  President  of  the  American  Electro- 
Chemical  Society ;  Professor  W.  E.  Golds  borough, 
Chief,  Department  of  Electricity,  Louisiana  Purchase 
Exposition  ;  Mr.  Chas.  F.  Scott,  Past  President  of 
the  American  Institute  of  Electrical  Engineers  ;  Dr. 
S.  W.  Stratton,  Director  of  the  National  Bureau  of 
Standards  of  the  United  States. 

General  Secretary  :  Dr.  A.  E.  Kennelly,  Past  President 
of  the  American  Institute  of  Electrical  Engineers. 

Treasurer :  Mr.  W.  D.  Weaver,  Editor  of  the 
"  Electrical  World  and  Engineer." 

The  proceedings  of  the  Congress  extended  over  the 
week  commencing  September  12th,  when  the  opening 
ceremonies  were  held  in  the  Music  Hall  of  the  Coliseum, 
at  Olive  and  Thirteenth  Streets. 

Nearly  two  thousand  acceptances,  or,  to  be  exact, 
1. 915.  were  received,  of  which  1,542  were  from  North 
America,  and  373  from  other  countries. 

ENGLISH     VISITORS. 

The  following  members  of  the  Institution  of  Electrical 
Engineers  and  friends  have  joined  in  the  American 
visit  :  Mr.  R.  Kaye  Gray,  president  and  delegate ; 
Lieut. -Col.  C.  B.  Crompton,  R.E.,  past  president  and 
delegate  ;  Professor  John  Perry,  past  president  and 
delegate,    (Miss   A.   M.   Perry   and   Miss   A.    Stower)  ; 


Dr.  R.  T.  Glazebrook,  member  of  council  and  delegate  ; 
Mr.  F.  E.  Gripper,  member  of  council  ;  Mr.  Robert 
Hammond,  honorary  treasurer  and  member  of  council, 
(Miss  Hammond)  ;  Mr.  H.  E.  Harrison,  delegate  ;  Mr. 
W.  Duddell,  honorary  secretary  to  the  Institution 
Delegation  ;  and  Messrs.  A.  F.  T.  Atchison,  Bir- 
mingham ;  George  Balfour,  London  ;  R.  S.  Ball, 
London  ;  W.  A.  Barnes,  Manchester  ;  D.  Bates, 
Liverpool,  (Mrs.  Bates)  ;  G.  Conrad  Blair,  Paisley  ; 
R.  Blennerhassett,  Schenectady,  U.S.A.  ;  John  T. 
Connolly,  Manchester,  (Mrs.  Connolly)  ;  Professor  J.  D. 
Cormacic.London,  (Mrs.  Cormack);  J.  R.  Dick,  Brighton; 
James  Edgar,  Wrexham  ;  R.  S.  Erskine,  London,  (Mrs. 
Erskine)  ;  W.  P.  J.  Fawcus,  Manchester  ;  T.  Feilden, 
London  ;  J.  A.  Foster,  London  ;  W.  Geipel,  London  ; 
Professor  W.  E.  Goldsborough,  Purdue,  U.S.A.  ;  E.  C. 
Handcock,  Lynn,  U.S.A.  ;  W.  A.  Harris,  Trinidad ; 
C.  C.  Hawkins,  Bedford  ;  M.  Hayashi,  London  ;  C. 
Hering,  Philadelphia,  U.S.A.;  Thomas  Hesketh ; 
Folkestone,  (Mrs.  Hesketh)  ;  O.  Higman,  Ottawa, 
Canada  ;  F-  Hope-Jones,  London  ;  S.  Insull,  Chicago, 
U.S.A.  ;  M.  Jennison,  Manchester  ;  Dr.  A.  E.  Kennelly, 
Cambridge,  Mass.,  U.S.A.  ;  W.  N.  Kernot,  Melbourne  ; 
F.  C.  Kidman,  Wallsend-on-Tyne  ;  J.  D.  Knight, 
London  ;  E.  H.  Liebert,  Rochdale  ;  G.  C.  Lloyd, 
secretary,  London  ;  F.  M.  Long,  Norwich  ;  B.  Long- 
bottom,  Manchester  ;  R.  S.  McLeod,  Manchester  ; 
C.  O.  Mailloux,  New  York,  U.S.A.  ;  J.  L.  Marr,  Sunder- 
land ;  W.  B.  Marr,  Sunderland  ;  J.  Marshall,  Chelten- 
ham ;  R.  B.  Matthews,  Swansea  ;  F.  O.  Mills,  Man- 
chester ;  Dr.  D.  K.  Morris,  Birmingham;  J.  T.  Morris, 
London;  A.E.Morrison,  Prince  Edward  Island;  L.G.  E. 
Morse,  London  ;  F.  H.  Nalder,  London  ;  F.  Nichols, 
Toronto,  Canada  ;  Professor  R.  B.  Owens,  local  hon. 
secretary  for  Canada,  Montreal,  Canada  ;  R.  B.  Perring, 
Buxton  ;  W.  G.  T.  Pope,  Lisbon,  (Mrs.  Pope)  ;  A.  P. 
Pyne,  Gateshead  ;  Calvin  W.  Rice,  New  York  ;  G.  H. 
C.  Risch,  Johannesburg;  E.  B.  Schattner,  Schenectady  ; 
E.  Kilburn  Scott,  London  ;  W.  H.  Scott,  Norwich  ; 
P.  S.  Sheardown,  Dublin  ;  H.  B.  Simons,  Manchester  ; 
W.  Summerscales,  Leeds ;  C.  D.  Taite,  chairman, 
Manchester  Local  Section,  Manchester  ;  Professor 
Elihu  Thomson,  Mass.,  U.S.A.  ;  M.  J.  E.  Tilney. 
London  ;  R.  Tree,  chief  clerk,  London  ;  J.  M.  Wallwin, 
Manchester ;  G.  G.  Ward,  local  hon.  secretary  for 
U.S.A.,  New  York  ;  A.  C.  F.  Webb,  Sydney,  N.S.W.  ; 
H.  G.  Whiting,  Cork ;  G.  Wilkinson,  Harrogate  ; 
Capt.  R.  Ff.  Willis,  Barbados,  (Mrs.  Willis)  ;  L.  Wilson, 
Pittsfield,  U.S.A.;  and  E.  B.  Woollan,  Tunbridge  Wells. 

OPENING    THE    CONGRESS. 

Immediately  following  the  opening  ceremonies,  eight 
sections  commenced  their  meetings  on  the  second  floor 
of  the  Coliseum,  as  follows  : — 


Section.  Subject. 

A  General  Theory. 

B  General  Applications. 

C  Electiochemistry. 

D  Electric    Power    Transmis- 

sion. 

E  Electric  Light  and    Distri- 

bution. 

F  Electric  Transportation. 

G  Electric  Communication. 

H  Electro-therapeutics. 


CHAIRMAN. 

Dr.  E.  L.  Nichols, 

Cornell  University. 
Dr.  C.  P.  Steinmetz, 

Union  College. 
Prof.  H.  S.  Carhart, 

University  of  Michigan. 
Mr.  C.  F.  Scott, 

Pittsburg,  Pa. 
Mr.  J.  W.  Lieb,  Junr., 

New  York. 
Dr.  Louis  Duncan, 

Mass.  Inst.  Technology. 
Mr.  F.  W.  Jones,  New  York. 
Dr.  W.  J.  Morton,  New  York. 


Secretary. 

Prof.  H.  T.  Barnes, 

McGill  University. 
Prof.  Samuel  Sheldon, 

Brooklyn,  N.Y. 
Mr.  Carl  Hering, 

Philadelphia,  Pa. 
Dr.  Louis  Bell, 

Boston,  Mass. 
Mr.  Gano  8.  Dunn, 

New  York. 
Mr.  A.  H.  Armstrong, 

Schenectady,  N.Y. 
Mr.  B.  Gherardi,  New  York. 
Mr.  W.  J.  Jenks,  New  York. 
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EXCURSIONS. 

The  arrangements  made  to  welcome  the  European 
\Tsitors  were  of  a  ver\-  thorough  character,  Mr.  E.  H. 
MuUin  acting  as  chairman  of  the  Committee  on  Trans- 
portation and  Arrangements,  and  Mr.  J.  W.  Lieb,  junr., 
of  the  Joint  Reception  Committee.  A  verv  instructive 
excursion  programme  was  arranged,  the  itinerar%' 
bringing  under  the  notice  of  visitors  the  chief  points 
of  electrical  interest  successivelv  in  Boston,  New  York, 
Schenectady,  Montreal,  Niagara  Falls,  Chicago,  St. 
Louis,  Rttsburg,  Washington  and  Philadelphia.  The 
following  are  some  of  the  items  from  the  programme — 

September  3rd. — Boston.  Reception  of  visiting 
members  at  the  wharf ;  \'isit  to  power  house  ;  visit  to 
Massachusetts  Institute  of  Technology;  reception  at 
Harvard  Univer?it\-. 

September  4th  (Sunday). — New  York.  Steamboat 
excursion,  Hudson  River. 

September  5th. — New  York.  Inspection  of  new 
subway;  tour  of  electrical  power  stations  of  New 
York  City,  concluding  with  a  visit  to  the  waterside 
station  of  the  New  York  Edison  Company  ;  reception 
of  all  foreign  visitors  by  the  American  Institute  of 
Electrical  Engineers,  and  banquet. 

September  6th. — Schenectady.  Commencement  of 
special  circular  tour  for  foreign  delegates,  visit  to 
the  works  of  the  General  Electric  Company.  Evening 
excursion  in  special  high-speed  trolley  cars  to  Albany. 

September  7th. — Montreal.  Visit  to  local  power 
plants  ;  afternoon,  reception  at  McGill  University. 

September  8th. — Visits  around  Montreal. 

September  9th. — Niagara  Falls.  Visit  to  the  Falls 
and  trip  down  the  gorge  to  view  whirlpool  and  rapids  ; 
visits  to  power  houses  of  Niagara  Falls  Power  Company, 
Niagara  Falls  Hydraulic  Power  Company,  and  some 


of  the  electro-chemical  manufactories  whose  power  is 
supphed  by  these  companies. 

September  loth. — Chicago.  Visits  to  power  stations, 
public  parks,  etc. 

September  nth  (Sunday). — Springfield.  Trip  in 
trolley  cars  to  Lincoln's  tomb.  St.  I^uis.  Informal 
reception  at  Jefferson  Hotel. 

September  12th  to  17th. — International  Electrical 
Congress. 

September  i8th  (Sunday). — Pittsburg. 

September  19th. — Pittsburg.  Visit  in  trolley  cars 
to  offices  and  works  of  Westinghouse  Electric  and  ilanu- 
facturing  Company.  Afternoon  visit  to  Edgar  Thomson 
Steel  Works  and  foundries  of  the  Westinghouse  Air 
Brake  Company. 

September  ioth. — Washington.  Visit  to  recently 
erected  oflSces  and  laboratories  of  the  United  States 
Bureau  of  Standards  ;  afternoon  visit  to  White  House, 
etc. 

September  21st. — Philadelphia.  Visits  to  power 
houses.  Independence  Hall,  etc. 

The  delegation  of  the  Associazione  Elettrotecrica 
Italiana  arrived  on  the  Princess  Irene  and  Deutschland 
as  early  as  August  24th  and  25th.  A  separate  pro- 
gramme of  entertainment  for  the  Italian  visitors  being 
arranged  and  carried  out  by  the  local  New  York 
committee  of  the  Associazione  Elettrotecnica  Italiana. 

THE  WATERSIDE    STATION    OF    THE     NEW    YORK 

EDISON    COMPANY. 

One  of  the  most  notable  items  in  the  programme  at 
New  York  was  a  visit  to  the  Waterside  Station  of  the 
New  York  Edison  Company.  I  am  indebted  to  that 
Company  for  a  very  complete  description  of  the  Station , 


THE     WATERSIDE     ST.ATIOX     OF    THE     NEW     YORK     EDISOX    COMP.^XY. 

Dynamos  and  engine-room  as  seen  from  the  switchboard  gaUeries. 
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CROSS  SECTION    OF   THE   WATERSIDE  STATION.— NEW   YORK   EDISON  COMPANY. 


from  which  the  following  details  have  been  summarised. 
As  the  writer  aptly  says,  "  We  have  in  the  growth 
of  this  great  enterprise  a  review,  not  in  miniature,  but 
on  a  grand  scale,  of  what  the  art  of  electric  light  and 
power  has  attempted  and  realised  in  America.  Here 
is  a  system  beginning  with  but  one  class  of  work,  and 
within  a  very  limited  area,  but  now  furnishing  current 
for  every  purpose  to  which  it  can  be  applied,  and 
covering  the  whole  of  Manhattan  Island. 

The  problem  of  furnishing  light  and  power  to  a  large 
city  like  New  York  involves  the  supplying  of  the  densely 
populated  business  district,  and  also  requires  that 
current  be  transmitted  to  a  large  outlying  residence 
district  covering  many  square  miles  in  area,  and  in  the 
case  of  New  York  extending  north  ten  miles  from  the 
heart  of  the  city.  It  is  located  on  First  Avenue, 
covering  the  block  between  Thirtj-eighth  and  Thirty- 
ninth  streets,  and  running  to  the  East  River,  an  area 
of  272^  ft.  by   I97i  ft- 

The  boiler  room,  a  magnificent  hall,  76  ft.  by 
267  ft.  ID  in.  is  separated  by  a  massive  brick  wall  from 
the  main  operating  room,  which  is  of  the  same  length, 
and  no  less  than  115  ft.  wide,  presenting  in  its  lofty 
pitch  and  harmonious  proportions  a  strong  resemblance 
to  the  main  aisle  of  some  grand  and  imposing  cathedral. 

The  16  general  electric  dynamo- Westinghouse  engine 
generating  sets  arc-  placed  each  on  its  separate  foundation 
and  each  with  its  immediate  and  switching  appurten- 
ances constitutes  a  "  cellular  "  unit,  as  though  it  alone 


were  the  generating  heart  of  the  station.  The  features 
of  this  interesting  and  imp>ortant  arrangement  wUl  be 
discussed  later.  The  dynamos  all  face  inward  to  the 
central  passage-way,  their  right  and  left-handed  revolu- 
tion corresponding  to  their  position  on  the  north  or 
south  side.  The  storage  battery  room  is  in  the  base- 
ment on  the  Thirty-Eighth  Street  side,  south,  as 
indicated.  Locker  rooms,  lavatories,  etc.,  are  provided 
in  liberal  measure  for  the  comfort  of  the  employees. 
On  the  Thirty-Eighth  Street  side,  running  the  full 
length  of  the  stately  building,  there  are  five  galleries 
the  upper  ones  being  used  for  storage,  offices,  etc.,  while 
the  two  lower  ones  afford  ready  access  to  the  upper 
platforms  of  the  engines.  It  is  impossible  not  to  be 
struck  with  the  skilful  manner  in  which  the  designer 
of  this  great  station,  with  its  ultimate  capacity  of  not 
less  than  1 25,000  h.p.,  have  pushed  along  practical  lines 
in  these  details,  the  analogy  with  marine  engineering 
which  underlies  the  ideal  of  modern  central  station 
work.  A  mere  glance  at  the  cross  section  view  shows 
these  galleries,  just  like  the  decks  of  a  big  steamship 
surrounding  the  vast  central  well  or  hull  within  which 
the  steam  forces  are  at  their  work,  while  an  inspection 
of  the  plant  itself  carries  the  parallel  even  further,  for 
at  the  western  end  are  the  switchboard  galleries,  the 
full  width  of  the  dynamo  room,  corresponding  in  by 
no  means  a  fanciful  manner  to  the  "  quarter  deck," 
whence  command  issues  and  through  which  all  the 
functions  of  the  sj-stem  are  set  in  motion  and  exercised. 


LAUNCH  OF  THE  TURBINE  SHIP  ''VICTORIAN." 

THE   FIR5T  TURBINE  ATLANTIC  LINER. 


HE  Victorian,  being 
the  first  of  the  two 
turbine-driven  ships 
ordered  by  the  Allan 
line,  was  launched 
last  month  from 
the  shipbuilding 
yard  of  Messrs. 
Workman,  Clark 
and  Co.,  Belfast, 
and  has  the  honour 
of  being  the 
pioneer  turbine  vessel  for  ocean  service.  She  and 
the  Virginian  (now  being  built  on  the  Clyde)  are 
sister  ships  as  regards  dimensions,  capacity, 
and  power.  This  pair  of  12,000  ton  vessels 
will  form  a  notable  reinforcement  to  the  fine 
fleet  of  the  Allan  Line,  which  already  numbers 
twenty-eight  steamers,  and  comprises  several 
vessels  of  ten  thousand  tons  each  engaged  in 
the  mail,  passenger,  and  general  service  between 
the  United  Kingdom  and  Canada.  Splendid 
ships,  however,  as  are  the  Bavarian,  Tunisian, 
Parisian,  and  Ionian,  the  Victorian  exceeds 
them   in  size  by  2,000   tons,    and,   as  regards 


speed,  is  expected  to  be  a  long  way  in  advance 
of  them. 

That  she  is  one  of  the  handsomest  vessels 
ever  built  in  Belfast  was  the  opinion  of  every 
expert  who  saw  her  on  the  stocks  before  the 
launch,  or  in  the  water  afterwards.  She  is  a 
striking  contrast  to  the  ordinary  straight- 
sided  ocean  steamer  of  to-day.  Her  lines  fore 
and  aft  are  sharp  and  clean,  swelling  grace- 
fully into  a  noble  breadth  amidships,  which 
suggest  high  qualities  of  steadiness  and  stability, 
as  well  as  a  capacity  for  speed,  which  could 
hardly  be  excelled.  Before  she  took  the  water 
people  viewed  with  interest  her  three  pro- 
pellers— a  novel  feature  in  an  Atlantic  liner. 

It  is  not,  however,  her  grace  of  outline  nor  the 
promise  of  perfect  internal  equipment  (which  the 
work  already  done  indicates),  that  makes  the 
Victorian  so  interesting  an  object  to  the  ship- 
ping world  just  now.  It  is  her  position  as  the 
pioneer  of  a  departure  which  may  revolutionise 
the  character  of  the  ocean  liner  from  a  ship- 
builder's and  passenger's  standpoint  in  as  great 
a  degree  as  did  the  departure  which  introduced 
the  twin-screw  and  the  five-hundred-footer. 
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SECTIONAL  ELEVATION. 


PLAN  VIEW.  SECTION  AT  AFT  END. 

ARRANGEMENT    OK    THE    "  VlCTOKIAX's  "    TUKHINE    MACHINKkY    AND    THREE    PROPELLERS. 
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The    First  Turbine   Atlantic    Liner. 


3" 


i-^i^i^J^ 


VIEW    IN   THE   YARD   OF   MESSRS.   WORKMAN',   CLARK  AND  CO.,   AT   WHICH    THE   "VICTORIAN       WAS   BUILT. 


For  a  considerable  time  it  has  been  debated 
whether  the  turbine  w^ould  be  practicable  as  a 
means  of  propelling  the  giant  ships  that  carry 
our  cross-Atlantic  passenger  trafi&c,  and  while 
other  great  shipping  companies  were    looking 
for  more  light  and  hesitating  to  plunge  into  a 
practical  experiment  that  might  involve  heavy 
loss,   the  Allan  Company  boldly  assumed  the 
responsibility   of   giving   the   lead.     They   lost 
no  time  either.     The  keel  of 
the    Victorian    was  laid    by 
Messrs.  Workman,  Clark  and 
Co.  ten  months  ago,    and  it 
is  expected  that  before   the 
end  of  the   year   she  will  be 
ready  for  sea. 

THE    DECISION    TO    INSTAL 
TURBINE   MACHINERY. 

Originally,  the  Victorian 
was  designed  to  be  driven 
by  reciprocating  engines,  but 
after  some  progress  had  been 
made  with  her  hull,  Messrs. 
Allan  decided  that  she  should 
have  turbines  instead. 
Messrs.  Workman,  Clark  and 
Co.  made  the  necessary  alter- 
ations in  her  structural 
design,  and  at  the  same  time 
undertook  what  was  a  far 
more  difficult  and  delicate 
task,  the  construction  of  the 
great  turbines — the  largest 
ever  made — which  are  to 
drive  her.  This  was  by 
arrangement    with      Messrs. 


Parsons  and  Co.,  for  it  was  the  Parsons'  turbine 
that  was  decided  upon.  A  high-pressure  and 
two  low-pressure  turbines  will  drive  the  three 
propellers  of  the  ship,  which,  by  the  way,  strike 
one  as  being  unusually  small  to  drive  a  monster 
possessing  a  cargo  capacity  of  more  than  8,000 
tons,  beside  accommodation  and  equipment 
for  upwards  of  1,300  passengers.  These  pro- 
pellers, however,  revolve  at  very  high  speed — 


AX    EARLY   STAGE   OF   COXSTRUCTIOX. 


Page's  Magazine. 


from  270  to  300  revolutions  per  minute.  The 
central  one,  arranged  as  in  a  single-screw  vessel, 
is  worked  by  the  high  pressure  turbine,  the 
others,  which  are  arranged  as  in  a  twin-screw 
ship,  by  the  low-pressure  turbines.  The  two 
latter  have  each  a  reversing  arrangement, 
which  enables  them  to  be  driven  full  speed 
astern,  either  together  or  independently.  Thus 
the  ship  will  be  as  easily  and  effectively 
manoeuvred  as  regards  turning  or  backing  as 
an  ordinary  twin-screw.  This  disposes  of  the 
objection  which  has  sometimes  been  urged 
against  turbines,  that  they  are  defective  with 
regard  to  reversing  motion, 

PROGRESS    OF    THE     ENGINES. 

To  see  these  appliances  being  made  in  Messrs. 


HYDKAILIC    KIVKTKK   AT   WOKK   OX    CKNTKK    I.OXCITUDIXAL. 


Workman,  Clark  and  Go's  fine  engine  works 
suggests  the  manufacture  of  a  titanic  musical- 
box  or  some  mechanical  toy  for  the  amusement 
of  a  giant.  The  ponderous  steel  casing  and 
drum  of  each  of  the  low-pressure  turbines  (the 
mass  that  means  strength  and  resisting  power  , 
to  steam  pressure)  weighs  something  like  ninety- 
five  tons,  while  the  "  blades,"  moving  and 
fixed,  are  so  tiny  and  fragile  looking  that  the 
contrast    is    remarkable. 

The  manufacture  of  the  turbines  is  well 
forward.  Messrs.  Workman,  Clark  and  Co. 
have  a  special  engine  shop,  equipped  with  the 
necessary  plant  devoted  to  them,  and  Mr.  C.  E. 
Allan,  one  of  the  members  of  the  firm,  person- 
ally superintends  their  construction.  It  will, 
however,  require  some  weeks  longer  of  skilful 

and  arduous  labour 
before  the  turbines  are 
ready  to  be  fitted  in 
the  Victorian. 

ACCOMMODATION. 

Thanks  to  the  econ- 
omy of  space  which 
is  such  an  important 
feature  of  the  turbine 
system,  the  builders 
have  been  able  to  pro- 
vide accommodation 
on  board  the  Victorian, 
such  as  is  probably 
not  to  be  equalled  by 
any  vessel  of  her  size 
afloat.  They  have 
utilised  the  saving, 
not  to  increase  the 
number  of  passengers 
carried,  but  to  give 
every  possible  comfort 
and  luxury  to  all 
three  classes  of  pas- 
sengers. The  Vic- 
torian will  be  empha- 
tically a  comfortable 
ship,  so  far  as  the  per- 
fection of  appointment 
can  make  her  so.  The 
first-class  accommoda- 
tion, which,  as  usual, 
is  amidships,  is  of  the 
most  complete  and 
approved  order.  Per- 
fectly heated  and 
ventilated  state-rooms 
and  suites  of  rooms, 
a  spacious  and  well- 
fitted  dining  -  saloon, 
an  elegantly-appointed 
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As  regards  facilities 
for  the  handling  of 
cargo,  the  ship  is  as 
adequately  fitted  as 
possible.  She  has  no 
less  than  ten  steam 
winches  and  derricks 
for  working  the  holds 
and  she  is  provided 
with  insulated  cham- 
bers and  refrigerating 
plant  so  as  to  enable 
her  to  carry  fruit,  dairy 
produce,  etc.,  from 
Canada. 


MESSRS.  WORKMAN-,  CLARK  AND  CO.S  SHIPBUILDING  YARD— THE  FRAME  BLOCKS. 


music-room,  and  a  luxuriously  equipped  smoke- 
room  are  some  of  the  features.  Not  less 
comfortable,  proportionately,  are  the  second- 
class  quarters.  Care  for  the  steerage  passengers, 
which  has  always  been  a  leading  point  of 
policy  with  the  Allan  Line,  is  exemplified  in 
a  remarkable  degree.  Even  in  their  unfinished 
condition  the  music-room,  dining-room,  and 
other  special  accommodation  for  this  class 
challenge  admiration  for  their  roominess  and 
completeness  of  equipment. 

Electric  light  throughout,  a  complete  print- 
ing outfit,  and  an  installation  of  Marconi's  wire- 
less telegraphy,  are  among  the  arrangements 
for  the  comfort  and  convenience  of  passengers. 

The  steam  to  drive  the  turbines  will  be 
generated  by  eight  large 
boilers  of  the  usual  type, 
which  are  being  made  in 
Messrs.  Workman,  Clark  and 
Co.'s  boiler-works. 

DIMENSIONS. 

The  length  of  the  Vic- 
torian is  540  ft.  ;  her  breadth, 
60  ft.  ;  her  depth,  40  ft. 
6  in.  She  is  divided  by 
bulkheads  into  eleven  com- 
partments, and  with  the 
subdivisions  of  her  double- 
bottom,  she  has  twenty 
watertight  spaces.  She  is 
built  to  the  highest  class  of 
the  British  Corporation 
Registry  of  Shipping,  and 
her  hull  has  been  specially 
strengthened  above  the 
requirements  of  the  Cor- 
poration in  order  to  make 
her  doubly  secure  against 
the  heavy  weather  of  the 
North  Atlantic. 


AN    EXPERIMENTAL    SHIP. 

The  Victorian  is  largely  an  expsrimental 
ship.  Turbines  have  proved  a  success  for  small 
high-speed  channel  steamers,  but  whether  they 
will  be  an  equal  success  for  ocean  steamers 
remains  to  be  proved.  The  trial  trip  of  the 
Victorian  \\\\\  practically  solve  this  problem, 
which  has  been  agitating  the  minds  of  shipping 
men  for  some  time  past.  Whatever  the  result 
may  be,  therefore,  with  the  Allan  Line  rests  the 
honour  of  leading  the  way  with  an  important 
economical  venture,  and  with  Messrs.  Work- 
man, Clark  and  Co.,  Ltd.,  that  of  conducting 
a  new  departure  in  shipbuilding  and  engineering 
science. 

For  the  above  particulars  and  illustrations  we 
are  indebted  to  Messrs.  Workman,  Clark  and  Co. 


IN   THE   ENGINE   SHOP. 


Elevating,  Conveyiogt  and  Storage  Plant, 

The  largest  installation  of  inclined  retorts  in  the 
world  was  carried  out  some  time  ago  at  the  gas  works 
of  the  Corporation  of  Edinburgh  and  Leith,  the  cost 
being  ;^i  1 3,000.  Messrs.  Graham.  Morton  and  Co.,  Ltd., 
of  Leeds,  who  executed  the  work,  have  now  in  hand 
a  further  contract  for  the  supply  and  erection  of  coke 
elevating,  conveying  and  storage  plant  for  water  tube 
boilers,  and  water  gas  plant  at  the  same  works.  The 
plant  consists  of  two  12  in.  continuous  bucket-elevators 
of  the  cased-in  type,  with  38  ft.  centres,  provided 
with  receiving  hopper  and  delivery  shoot.  Two  15  in. 
push-plate  conveyors,  121  ft.  centres  ;  a  storage 
bunker  for  supplying  the  producers  of  the  water- 
tube  boilers  with  fuel  ;  two 
storage  hoppers  over  water- 
gas  generators,  the  former 
provided  with  outlets,  slides, 
and  measure  -  chamber,  and 
travelling  hopper  and  shoot  for 
filling  the  producer,  the  latter 
is  provided  with  outlets  and 
slides  only.  In  both  cases  the 
slides  are  actuated  by  hydraulic 
rams.  , 


Instructions     for    using     the    chart, 
copyrighted,  are  printed  at  the  foot. 


which    has   been 


Destfttctof  Plant  for  Lorenzo  Marques. 

The  Horsfall  Destructor  Company,  Ltd.,  received 
in  May  of  this  year  a  telegraphic  order  for  a  complete 
Destructor  Plant  for  the  City  of  Lorenzo  Marques, 
Delagoa  Bay,  eight  weeks  only  being  allowed  for  the 
delivery  of  the  plant,  which  included  destructor  cells, 
dustcatcher,  steel  buildings,  steel  chimney,  boiler,  etc. 
The  whole  plant  was  placed  on  board  one  steamer  at 
Liverpool  within  the  specified  time,  and  is  now  in 
process  of  erection  at   Delagoa  Bay. 


A  Telephone  Sketching 
Chart. 

An  ingenious  telephone 
sketching  chart  has  been  de- 
signed by  Messrs.  W.  T.  Glover 
and  Co.'s  work's  engineer  to 
overcome  the  difficulties  expe- 
rienced in  transmitting  infor- 
mation which  cannot  be  clearly 
explained  by  telephone  in  the 
ordinary  way.  It  will  be  seen 
from  the  accompanying  illus- 
tration that  any  design  can 
readily  be  transmitted  and 
understood  by  the  use  of  the 
chart,  where  merely  verbal 
detail  telephoned  would  result  in 
confusion,  the  delay  in  dispatch- 
ing by  post  being  thus  avoided. 
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THE   "S.S.      TELEPHOXE  :     TABLE    PATTERN. 

The  "  S.S»^^  Telephone  System. 

The  General  Electric  Company,  Ltd.,  draw  our 
attention  to  their  new  "  S.S."  Secret  Service  Sj'Stem 
of  intercommunication  telephone.  The  instrument  has 
been  designed  with  the  special  object  of  maintaining 
absolute  secrecy  while  any  two  persons  are  in  com- 
munication with  each  other,  a  system  which  makes  it 
iniix)ssible  for  a  third  person  to  overhear  or  interfere 
with  telephonic  conversation.  We  are  informed  that 
the  method  of  wiring  ensures  perfect  freedom  from 
current  leakage  to  earth,  as  all  circuits  are  metallic 
throughout.  Indicator  "  drops  "  have  been  added  in 
order  to  show  whether  any  one  has  rung  up  during  the 
time  that  a  person  may  be  away  from  the  office.  The 
number  of  the  line  is  also  sho\s'n,  thus  indicating  the 
person  who  desired  to  enter  into  communication.  The 
method  of  making  cormection  is  the  same  as  employed 
at  telephone  central  stations,  by  means  of  "  jacks.'' 
Another  feature  of  this  British-made  telephone  is 
that  it  is  impossible  to  leave  the  instrument  out  of  call. 

Institute  of  Civil  Engineers — Awards. 
The  council  of  the  Institution  of  Civil  Engineers 
have,  in  addition  to  the  medals  and  prizes  given  for 
communications  discussed  at  the  meetings  of  the 
institution  in  the  last  session,  made  the  following 
awards  in  respect  of  other  papers  dealt  with  in 
1903-4 :  Telford  premiums  to  Arthur  Hill,  CLE. 
(Bombay),  F.  A.  Hurley  (Cairo).  E.  M.  De  Burgh 
(Greystones),  H.  H.  Dare,  M.E.  (Sydney,  N.S.W.)_ 
William  Marriott  (Melton  Constable),  T.  G.  Gribble 
(London),  W.  H.  Haigh  (Cardiff).  For  students' 
papers  the  awards  are  : — A.  Miller  scholarship,  tenable 
for  three  years,  and  the  James  Forrest  medal  to  C. 
W.  L.  Alexander.  B.E.  (Birmingham)  ;  Miller  prizes 
to  J.  M.  Clark,  ^NI.A.,  B.Sc.  (Glasgow),  L.  G.  Crawford 
(Barrow-in-Furness),  W.  H.  Dickenson,  B.Sc.  (Jes- 
mond-on-Tyne),  WilUam  Lawson  (Newcastle-on-Tyne), 
C.    G.    Du    Cane.    B.A.    (Middlesbrough),    C.    Gribble 


(York).  J.  E.  Lister  (Shefl&eld),  J.  M.  Kennedy  (London). 
H.  Middleton  (Newcastle-on-Tyne),  J.  D.  Morgan 
(Handsworth). 

New  Recording  Apparatus  for  Motor  Vehicles 
We  illustrate  two  new  appliances  by  the  International 
Time  Recording  Company,  of  171,  Queen  Victoria- 
street,  E.C..  of  special  interest  to  the  owTiers  of  motor- 
vehicles.  The  first,  called  the  journey  recorder,  is  a 
small  instrument  which  can  be  attached  to  a  motor 
wagon,  van  or  dray,  and  produces  a  record  of  the  day's 
journey  of  the  vehicle,  showing  the  time  of  starting, 
the  duration  of  all  stoppages  on  the  road,  the  time  of 
returning  home,  and  the  total  number  of  miles  travelled. 
A  paper  dial  marked  with  the  hours  of  the  day  is 
rotated  by  a  clock,  and  a  pencil,  actuated  by  the  wheel  of 
of  the  vehicle,  draws  a  short  line  for  each  mile  travelled* 
on  the  completion  of  the  mile  the  pencil  is  returned 
and  the  mile  recorded.  When  the  vehicle  is  standing 
the  pencil  marks  a  concentric  Une.  The  gear  for 
actuating  the  pencil  is  very  simple,  being  a  scroll  fixed 
on  the  nave  of  the  wheel,  and  gearing  into  a  star 
wheel  attached  to  the  axle  01  spring,  and  by  a  flexible 
shaft  inside  a  protecting  tube,  transmitting  the  motion 
to  the  recording  mechanism.  This  machine  thus, 
provides  a  means  of  extending  the  system  of  mechani 
cally  checking  employees'   time,  to  those   who   are   at 


SPEED   RECORDER   BY   THE   IXTERXATIOXAL 
TIME    RECORDIXG   COMPAXY. 

work  on  the  road,  and  over  whom  it  is  otherwise- 
impossible  to  exercise  supervision.  It  is  of  great 
service  to  owners  of  heavy  motor  vehicles  which  are 
doing  haulage  work  on  contract. 

The  other  machine  is  a  combined  speed  indicator 
and  recording  clock  for  use  on  motor-cars. 
The  indicator  sho\s"S  on  a  dial  the  speed  in  miles 
per  hour,  and  is  driven  by  substantial  gearing 
consisting  of  worm  and  worm-wheel,  cog-wheels, 
and  shaft    in      such     a     way     that    there     can     be- 
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RECORD    OF    A     FOUR    HOURS     RUN    ON    A     MOTOR-CAR 

Reading  :  Started    at  2.15  p.m.,   running  through    traffic, 
causing      many      stops,    and    consequently     considerable 
variations  of  speed  ;  stopped  at  3.20  for  5  minutes,  to  adjust 
motor  ;  3.25  to  3.50  running  in  country,  speed  more 
regular,   16  to  18  miles  per  hour,  highest  speed  22 
miles  ;  stopped  at  3.50  for  15  minutes,  to  fill  up 
water  tank  ;  4.5  to  5.50  running  on  hilly  road, 
highest  speed  25  miles  per  hour  ;  5.50  to  6  50,       ^ 
returning  home  through  traftic. 


no  slip  or  irregularity  due  to  wear,  etc. 
The  principle  of  the  indicator  is  that 
of  coimting  the  number  of  revolutions 
of  the  road  wheels  during  a  fixed  period 
of  time  ;  this  brings  the  pointer  on  the 
dial  to  its  proper  place,  where  it  is  held 
until  the  next  indication  takes  place.when, 
if  there  has  been  any  variation  in  the 
speed,  the  pointer  takes  its  new  position. 
The  whole  action,  therefore,  is  quite 
positive,  and  does  not  depend  on  cen- 
trifrugal  force  in  any  way.  The  recording 
clock  rotates  a  paper  dial,  on  which 
the  time  is  marked  by  radial  lines,  and 
the  speed  by  concentric  circles  ;  motion 
from  the  indicator  spindle  is  transmitted 
to  a  pencil  which  works  radially  over 
the  dial  and  marks  on  it  the  varying 
speeds  by  radial  lines,  and  the  duration 
of  all  stoppages  by  concentric  lines. 
This  will  give  the  motorist  a  most 
interesting  record  of  his  various  runs,  and 
show  the  capabilities  of  his  car.  It  will 
also  be  of  value  in  the  case  of  cars  let  on 
hire,  and  as  a  check  on  the  driver  when  not 


accompanied  by  his  master.  There  is  no 
need  to  carry  a  separate  clock  as  this 
recording  clock  shows  the  time  of  day. 

Society  of   Engineers. 

The  present  year  being  the  Jubilee  of  the 
Society  of  Engineers,  the  Council  have 
decided  that  this  epoch  in  the  Society's 
history  shall  be  suitably  celebrated.  A 
conversazione  is  therefore  being  arranged 
for  the  evening  of  November  i6th  next,  at 
the  Royal  United  Service  Institution,  where 
the  Society's  ordinary  meetings  are  held. 
On  this  occasion  the  Museum  of  the  Insti- 
tution will  be  thrown  open  to  members  and 
their  friends,  including  ladies. 

Arrangements  were  made,  by  permission  of 
Messrs.  John  Broadwood  and  Sons,  for  the 
Members  and  Associates  of  the  Society  and 
their  friends  to  visit  on  the  21st  ult.  their  Piano- 
forte Factory  at  Stour  Road,  Old  Ford.  The 
manufactuie  of  Pianofortes  in  every  stage, 
proved  of  considerable  interest,  the  machinery 
employed  being  driven  electrically.  The 
visitors  were  shown  a  collection  of  instruments 
dating  from  the  earliest  times,  and  illustrating 
the  evolution  of  the  modern  pianoforte. 


RECORD  OF  THE  DAY  S  JOURNEY  OF  A  VAN. 

Reading  :  Started  out  at  8.40  a.m.  ;  travelled  12  miles  with  2  short 
stoppages,  till  10.35  '.  standing  from  10.35  till  10.50  ;  travelled  3  miles, 
till  n.15;  standing,  11.15  till  12.35;  standing,  for  dinner,  from  12.50 
to  2.25  (too  long)  ;  travelled  14  miles,  with  3  stops,  and  reached  home 
at  5  p.m.  ;  the  last  6  miles  were  done  in  30  minutes,  which  is  loo  fast, 
considering  the  length  of  the  journey. 
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SHORT-CIRCUITING   ROTOR    FOR   THREE-PHASE    MACHINE 


The  '* Universal  ''Patent  Brush  Gear. 

In  the  "  Universal  "  Patent  Brush  Gear  for  Con. 
tinuous  Current  Machines,  which  we  illustrate  by  the 
courtesy  of  Messrs.  Mavor  and  Coulson,  Ltd.^ 
the  designers,  while  ensuring  continuous  metallic 
contact  between  brush  and  brush  holder,  have 
provided  for  the  lightest  brush  practicable 
and  its  easy  detachment  from  the  holder  for  examina_ 
tion  or  renewal.  At  the  same  time  they  have  kept 
in  view  the  following  desiderata  :  small  inertia  and 
easy  adjustment  of  the  regulating  and  holding  up  gear  ; 
radial  position  of  the  brush,  relative  to  commutator 
and  efficiency  for  either  direction  of  rotation ; 
freedom  from  insulated  parts  exposed  to  contact  to 
the  body  of  the  machine;  adaptability  to  various 
classes  of  machines.  A  set  pin  passing  through  the 
rocker  or  brush  holder  carrier  is  uninsulated 
from  the  rocker  and  insulated  from  the  brush 
box  "  C  "  by  means  of  a  washer  and  sleeve 
"  D  "  and  a  cover  "  E  "  for  the  nut  "  F  " 
into  which  the  set  pin  is  screwed. 
The  brush  box  "  C "  is  provided  with 
a  slot  in  the  shoulder  so  as  to  permit 
of  radial  adjustment  to  take  up  wear  of  the 
commutator  or  to  adjust  for  difference  in 
diameter.  The  copper-plated  brush  "  G  " 
has  soldered  to  the  top  of  it  a  contact 
plate  carrying  a  soft  flexible  conductor 
soldered  into  the  lugs  at  its  comers,  and  in 
the  body  of  it  is  clamped  a  copper  contact 
plate  for  making  contact  with  the  brush 
box  "  C."  This  plate  is  clamped  up  between 
the  spring  bracket  "  H  "  and  the  brush 
box  "  C "  by  means  of  a  set  pin  "  I." 
Pressure  is  brought  to  bear  on  the  top 
of  the  brush  by  a  finger  "  J  "  held  in 
position  by  spring  "  K  "  with  adjusting 
screw  and  nut  "  L."  The  hinge  between 
the  bracket  and  finger  is  formed  by  a  stud 


"  M  "  with  two  grooves,  one  for  the  bracket 
and  one  for  the  finger.  One  of  these  grooves 
is  closed  over  the  finger  securing  the  stud 
in  place.  The  bracket  "  H  "  and  finger 
"  J  "  are  attached  to  the  brush  box  by 
a  single  screw,  the  set  pin  I,  by  means 
of  which  the  brush  can  easily  be  removed 
from  the  holder  for  inspection  or  renewal. 
This  gear  is  to  be  had  from  Archibald 
Campbell,  Esq.,  27,  Chancers-  Lane.  London, 
E.C. " 

Short-Circtiiting:   Rotor    for    Three- 
Phase  Machine* 

This  invention,  which  is  a  product  of 
the  same  firm,  has  reference  to  alternating 
current  electric  motor  armatures  carrying 
embedded  short-circuited  conductors  of 
high  conductivity  metal.  In  such  armatures 
as  heretofore  constructed  with  embedded 
lengths  of  high  conductivity  metal  united  at 
their  ends  to  common  conductors,  it  has  been 
found  difficult,  if  not  impracticable,  to  provide  such  elec- 
trical and  mechanical  connection  between  these  lengths, 
and  the  common  conductors  uniting  them  electrically 
and  mechanically  at  their  ends,  as  would  not  cause, 
either  at  first  or  ultimately,  the  production  of  detri- 
mental resistance.  In  order  to  obviate  this  disadvantage 
the  lengths  of  high  conductivity  metal  are,  according 
to  this  invention,  united  and  electrically  con- 
nected by  high  conductivity  metal  fused  to  or  fused 
and  run  upon  their  ends.  This  fusion  between  the 
lengths  and  common  end  connections  might  be  effected 
electrically,  but  it  is  preferred  to  first  melt  the  metal 
which  is  to  constitute  the  common  connection  and 
then  to  cast  the  melted  metal  upon  the  projecting 
ends  of  the  before  mentioned  lengths,  while  the  arma- 
ture is  held  with  ends  of  the  lengths  in  the  channel 
of  a  mould  such  as  may  be  made  up  with  rammed  sand. 


THE    UNIVERSAL   PATENT    BRUSH   GEAR. 


MARCOXI   STATION   AT   CAPE   BRETON. 


IN  the  course  of  his  most  recent  remarks  on  advances 
^  in  space  telegraphy   Mr.  Marconi  is  for    obvious 

"  reasons  somewhat  reticent  as  to  technical  details 
pending  completion  of  his  patents,  but  he  is  able  to 
state  some  very  satisfactory  results.  These  may  be 
summarised  as  follows  : — 

"  We  have  now,"  says  Mr.  Marconi,  "  an  instrument 
whereby  we  may  transmit  overland  with  as  great 
facility  as  over  water.  We  have  demonstrated  this 
practically  to  the  entire  satisfaction  of  British  naval 
engineers  by  sending  continuously  from  day  to  day, 
from  the  station  at  Poldhu,  Cornwall,  to  the  station  at 
Gibraltar.  The  land  in  this  instance  presents  unusual 
difficulties  and  obstacles,  being  extremely  mountainous  ; 
yet  messages  were  clearly  and  distinctly  exchanged  on 
all  occasions  and  under  all  conditions." 

Mr.  Marconi  goes  on  to  announce  an  important 
increase  in  the  speed  of  transmission  :  "  With  the  old 
forms  of  instrument  we  were  practically  limited  to 
twenty  words  a  minute.  By  the  new  apparatus  this 
is  increased  50  per  cent,  to  thirty  words  a  minute 
without  difficulty."  He  records  that  it  is  possible  to 
keep  constantly  in  communication  -with  either  shore  of 
the  Atlantic  throughout  an  entire  passage  across,  as 
was  proved  by  his  experiments  on  the  Lucania  during  a 
recent  voyage  to  America.  About  two  hundred  words 
a  day  were  received  from  the  Poldhu  station  until 
within  about  a  day's  run  from  New  York,  when  com- 
munication was  "  picked  up  "  with  the  local  shore 
station  at  Nantucket.  Mr.  Marconi  advances  the 
vastly  important  claim  that  he  has  now  an  instrument 
which  may  be  so  attuned  that  it  will  receive  messages 
either  independently  or  in  concerted  pitch  with  all 
other  installations  on  board  transatlantic  steamers. 
Another  advantage  connected  with  the  most  recent 
apparatus  is,  that  it  obviates  the  use  of  much  of  the 
cumbersome  aerial  gear  found  necessary  with  the  perfect 
operation  of  the  coherer  system.  As  to  transatlantic 
service  Mr.  Marconi  will  not  make  any  statement  as  to 
the  probable  date  of  its  opening  for  public  service, 
though  he  says  definitely  enough  •    "  '" •"  —  'i—'-*^ 


There  is  no  doubt 


about  the  practicability  of  the  transatlantic  com- 
mercial service  ;  it  will  be  accomplished  soon."  He 
is  not  ready  to  make  any  predictions  on  the  subject, 
but  goes  on  to  say  :  "  We  have,  can,  and  do  exchange 
service  messages,  private  signals  and  cipher  despatches 
with  both  the  Cape  Breton  and  Cape  Cod  stations.  For 
the  present  my  time  is  devoted  to  the  development  and 
standardisation  of  the  new  marine  service  instruments 
and  the  instruction  of  operators  in  their  use."  Another 
interesting  result  concerns  the  life-saving  possibilities 
of  space  telegraphy.  Says  Mr.  Marconi  :  "  It  is 
possible  now,  with  these  instruments,  when  ships  are 
coming  dangerously  close,  to  tell  approximately  how 
far  they  are  apart,  to  calculate  the  rate  of  their  approach 
and  thus  to  avoid  collision.  The  direction  of  their 
approach  is  not  to  be  accurately  determined ;  but 
with  an  improvement  on  which  I  have  done  some  work, 
even  this  will  be  possible.  I  am  able  to  direct  a  wireless 
message  so  that  it  will  travel  for,  say,  ten  miles  in  a 
given  direction  without  spreading  over  a  large  space.  I 
hope  to  be  able  to  exceed  that  limit  of  distance  some- 
what, but  this  will  be  ample  for  the  protection  of  marine 
craft.  To  be  able  to  direct  their  signals,  positively,  will 
be  to  enable  them  to  accurately  determine  the  relative 
position  of  approaching  craft,  even  though  each  has 
lost  its  reckoning." 

In  addition  to  the  ordinary  service  for  passengers' 
messages  from  ships  to  shore,  which  the  Company  has 
been  carrying  on  for  more  than  three  years,  there  has 
recently  been  inaugurated  a  service  of  weather  reports 
for  the  Daily  Tcki^iaph,  which  show  the  state  of  weather 
on  the  Atlantic  some  hours  earlier  than  could  be  shown 
by  other  means.  These  afford,  it  is  thought,  valuable 
assistance  in  preparing  meteorological  forecasts.  Within 
the  last  few  months  there  has|also  been  inaugurated  a 
daily  service  of  news  messages  to  ships  throughout  the 
whole  of  the  Atlantic  passage. 

For  the  interesting  portrait  which  we  have  used  as 
the  frontispiece  of  this  number,  and  also  for  the  above 
illustration,  we  are  indebted  to  Marconi's  Wireless 
Telegraphy  Company,  Ltd. 
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An   Ingenious  Automatic 
Fire  Hose  ReeL 


goes  without  saj-ing 
that  the  supreme  and 
first  demand  to  be 
made  on  fire  appli- 
ances is  the  rapidity 
with  which  they  can 
be  put  in  action.  Al- 
most as  important  is 
simpUcity  of  construc- 
tion and  infaUibiUty 
of  action.  A  good 
fire  prevention  device 
must  act  instan- 
taneously in  the  hands  of  any  inexperienced 
person,  and  there  should  be  no  risk  of  losing  precious 
moments  through  the  uncertainty  what  to  do  next. 
For  ■  these  reasons  we  welcome  the  new  automatic 
hydrant  which  has  been 
designed  with  special 
regard  to  the  conditions 
named,  and  has  been  put 
on  the  market  under  the 
name  of  the  "  Clifi  Patent 
Automatic  Fire  Hose  Reel," 
by  Mr.  E.  Zappert,  of  27, 
Chancery-lane,  London, 
W.C. 

Our  illustrations,  taken 
with  the  aid  of  the 
mutoscope,  clearly  show 
that  the  device,  which 
occupies  very 
little  space,  can- 
not be  tampered 
with,  and  is 
always  ready  for 
use.  It  consists  of 
a  reel,  on  which 
the  hose  is  wound,  directly  joined  to  a  main  or 
service  pipe  inside  or  outside  the  building. 
The  hub  of  the  reel  being  at  the  same  time 
the  stem  of  the  valve,  runs  out  the  empty 
hose  automatically,  and  gradually  turns  on 
the  water,  so  that  taking  hold  of  the  mouth- 
piece and  running  towards  the  flames  is  all 
that  is  required.  Only  eight  seconds  passed 
between  the  first  and  the  third  picture 
(distance  50  ft.). 

The  saving  of  time  against  the  ordinary 
hydrant  necessarily  must  be  a  verj-  con- 
siderable one,  and  expert  handhng,  keys, 
spanners,  directions  for  use,  encasing  of 
hydrant,  and  the  like,  become  superfluous, 
since  any  factory  girl,  hotel  waiter,  hospital 
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nurse,  gardener,  etc.,  can  handle  the  apparatus  easily. 
The  merits  of  this  ingenious  appUance  have  already  been 
endorsed  by  a  number  of  architects,  municipalities, 
factor}-  owners,  and  private  individuals  in  this  country. 
The  invention  had  its  origin  in  the  United  States, 
where,  we  understand,  it  is  largely  used. 

The  most  important  features  of  the  mechanism  are 
indicated  in  the  annexed  diagram  showing  the  reel 
in  a  normal  condition  with  the  valve  A  closed.  On 
percei\'ing  a  fire  the  nearest  person  will  seize  the 
nozzle  at  the  end  of  the  hose  and  run  towards  the 
fire,  this  act  resulting,  of  course,  in  the  unwinding 
of  the  hose  from  the  reel.  The  rotary  motion  of  the 
latter  is  communicated  to  the  hand  wheel  B,  and  by  the 
latter  to  the  sleeve  C,  the  said  sleeve  turning  freely 
upon  the  valve  stem  D  and  travelling  outward  upon 
said  stem  and  from  within  the  hub  of  the  wheel  B, 
but  not  aftecting  or  rotating  the  valve  stem  until  a  given 
amount  of  the  hose  has  been  unwound  from  the 
reel  and  the  sleeve  has  passed  into  engagement  with 
the  nut  F.  Upon  this  the  continued  rotation  of  the 
reel,  hand  wheel,  and  nut.  will,  through  the  rigid  nut 
F,  cause  the  valve  stem  to  rotate  and  the  valve  A  to 
open. 

It  will  be  seen  that  the  valve  is  automatically 
opened  and  the  water  turned  on  when  the  hose  is 
fully  unwound,  while  at  the  same  time  the  unwinding 
of  a  jew  turns  by  mischievous  or  ill-disposed  persons 
will  not  result  in  turning  on  the  water.  The  water 
is  shut  off  bv  means  of  the  hand  wheel  B  or  optionally 
at  the  nozzle. 


THE    NEW   HOSE   REEL    IN    USE. 
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The  "Westinghouse  Automatic  Coupler. 

The  construction  and  use  of  the  Westinghouse 
Automatic  Coupler,  Draw-bar  and  Buffer,  for  railway 
work,  are  fully  described  and  illustrated  in  this  neat 
pamphlet,  which  is  clothed  in  a  grey  cover,  the  title 
standing  out  boldly  in  glazed  red  ink  while  the 
lettering  is  edged  with  black.  The  pamphlet  is  tied 
with  a  red  silk  cord.  It  has  many  illustrations  of 
interest  to  railway  men.  Says  the  writer  :  *'  It  is 
obviously  essential  that  any  apparatus  of  this  kind 
should  be  so  designed  that  it  can  be  fitted  to,  and 
employed  on,  vehicles  having  the  usual  hook  coupling 
and  side  buffers  ;  and  also  that  vehicles  so  equipped 
should  be  able  to  be  used  in  a  mixed  train,  and 
coupled  without  difficulty  to  others  fitted  only  with 
the  hooked  draw-bar  and  side  buffers  at  present  in 
use.   The  appliance  described  meets  these  conditions. 


A  Catalogue  for  Abroad* 

A  very  striking  design  is  that  employed  for 
the  cover  of  the  Spanish  catalogue  issued  by  the 
Farnley  Iron  Company,  Ltd.  Our  illustration 
scarcely  does  justice  to  the  cover,  owing  to  the 
fact  that  it  offered  exceptional  difficulties  to  the 
photo  engraver,  the  top  half  being  a  brilliant  red, 
and  the  lower  part  a  bright  blue.  The  various 
coats  of  arms  are  those  of  the  South  American 
countries  doing  business  with  the  tirm,  while  in 
the  lower  right  hand  corner  an  illustration  of  the 
puddling  process  has  been  introduced  with  excellent 
effect.  The  title  of  the  catalogue  is  rendered  in 
white,  and  can  be  read  at  a  distance. 

It  may  be  added  that  the  numerous  half-tone  blocks 
illustrating  the  text,  although  for  most  part  small,  are 
excellently  rendered.  Many  of  the  illustrations  are 
attractively  printed  in  colours  while  each  type  page  is 
enclosed  in  a  red  line  border.  The  production  is  one 
that  does  considerable  credit  to  the  firm. 
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J.    C.    R.    ADAMS. 

The  previous  zirticles  of  the  series  appeairing  in  the  Julj',  August,  and  September 
numbers,  were  devoted  to  a  theoretical  and  practical  consideration  of  single-cylinder 
locomobiles.  In  the  present  and  concluding  instalment,  Mr.  Adams  proceeds  to  a 
consideration    of  the  leading  makes  of  compound  portable    engines. — Ed. 


COMPOUND    PORTABLE    ENGINES. 


>X  the  last  article  of 
this  series,  the 
writer  was  enabled, 
by  the  courtesy  of 
the  respective 
makers,  to  bring 
together  a  series  of 
examples  of  the 
leading  types  of 
single-cylinder 
locomobiles,  ot  up-to-date  manufactiu'e,  the 
collection  exhibiting  in  a  high  degree  the 
qualities  of  simplicity  and  directness  which 
have  always  characterised  British-built  engines 
of  this  class. 

Power  upon  wheels  is  such  a  desideratum 
that  it  is  not  surprising  to  find  the  portable 
engine,once  an  exclusively  agricultural  machine, 
regularly  adopted  for  industrial  purposes,  with 
the  consequence  that  in  dimensions,  no  less 
than  in  mechanical  efficiency,  it  has  developed 
■'  out  of  all  knowledge,"  as  witness  the  2oo-h.p. 
engine  illustrated  in  our  last  article. 

The  process  of  evolution  which  has  culminated 
in  the  compound  portable  engine,  has  undoubt- 
edly been  through  the  double-cylinder  class. 
Locomobiles  with  two  equal  high-pressure 
cylinders  have  been  in  use  for  very  many  years 
— in  fact,  a  double-c3'hnder  engine  on  wheels 


is  recorded  among  the  exhibits  entered  for  the 
Royal  Agricultural  Society's  Show  so  long  ago 
as  1847.  The  use  of  two-cylindered  engines 
was  expressly  discouraged  by  the  Society,  ou 
the  ground  of  complexity — and  rightly  so,  for 
the  small  powers  then  in  use.  Large  sizes, 
however,  being  speedily  called  for,  the  double- 
cylinder  came  to  the  front  again,  and  until  the 
year  1S79  was  universal  for  engines  of  anything 
above  12  or  14  n.h.p.  In  that  year,  Messrs. 
Garrett,  of  Leiston,  introduced  the  compound 
principle  for  portable  steam  engines,  and  thus 
gained  the  credit  of  initiating  a  remarkable 
improvement.  Their  experiment  in  this  direc- 
tion proved  successful,  and  the  compound 
portable  soon  became  established  as  a  standard 
production  by  most  of  the  leading  makers. 

There  is  a  good  deal  of  misapprehension 
amongst  users  of  steam  power  and  others  as  to 
the  relative  values  of  compound  and  simple 
single  or  double-cylinder  engines,  and  occa- 
sionally claims  so  extravagant  as  to  defeat 
their  own  object  are  put  forth  by  those  who 
ought  to  knosv  better. 

COMPOUND    ENGINES   A   QUESTION    OF    ECONOMY. 

We  will  here  do  our  best  to  give  a  plain  answer 
to  a  plain  question — What  is  there  in  a  compoimd 
engine — speaking  now  of   portables  and  their 
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allied  types-^to  make  up"  for  the  increase  in 
first  cost  and  maintenance,  for  the  additional 
weight  and  complication,  and  for  the  extra  risk 
from  higher  speeds  and  higher  steam  pressures  ? 
There  is  only  one  answer  to  such  a  question — 
Increased  economy,  a  better  result  per  pound 
of  fuel  used. 

In  determining  therefore  whether,  under 
given  circumstances,  it  is,  or  is  not,  worth 
while  to  purchase  a  compound  engine,  in  pre- 
ference to  a  simple,  whether  single  or  double 
cylinder,  practically  the  only  consideration  will 
be  the  cost  of  the  fuel,  the  difference  in  the 
first  cost  of  the  two  engines  being  in  com- 
parison almost  negligible. 


Page's   Magazine. 

This  seems,  at  first  sight,  rather  a  strong 
assertion,  but  let  us  examine  it  further.  First, 
as  to  fuel  consumed.  Starting  with  the  purely 
practical  side  of  the  question,  and  referring  the 
reader  to  any  of  the  numerous  excellent  text 
books  on  the  subject  for  the  theoretical  proof, 
we  may  define  th^  consumption  of  fuel  in  the 
two  cases  of  equally  well-designed  simple  and 
compound  portable  engines  as  represented 
by  the  figures  35  and  25  per  b.h.p.  respectively, 
a  saving  of  ten  in  every  thirty-five,  or  28-6 
per  cent.     This  is  our  own  experience. 

Mr.  Walter  Hutton,  in  his  carefully  collected 
"Tables  of  Economic  Performances"  of  various 
kinds  of  steam  engines,  gives  27*8  per  cent. 


FIG.    I.      MESSRS.   CLAYTON  AND  SHUTTLEWORTH's  (lTD.)  COMPOUND   PORTABLE  STEAM    ENGINE, 

WITH   AUTOMATIC  EXPANSION  GEAR. 


Portable  Steam   Engines  of  To=Day. 


Finall3%  the  average  saving  as  collated  from 
the  various  figures  supplied  by  the  makers  of 
the  engines  we  are  illustrating  amounts  to  29 
per  cent.  Now,  if  we  take  the  mean  of  all  these, 
we  get  a  figure  of  28i  per  cent,  in  the  actual 
saving. 

Basing  our  calculation  on  100  b.h.p.  ten 
hours  daily  for  300  working  days  per  annum, 
we  have  as  the  cost  for  fuel  of  a  well  designed 
non-compound  engine  and  boiler,  using  4*375 
lb.  of  coal  per  b.h.p.  per  hour,  say  586  tons 
per  annum  at  12s.,  or  /351  12s  ;  28J  per  cent, 
saving  upon  this  amounts  to  the  respectable 
sum  of  almost  exactly  one  hundred  pounds  a 


year.  In  other  words,  with  coal  at  12s.  per 
ton,  one  can  save  £1  per  annum  upon  each 
b.h.p.,  b}^  compounding. 

Water  also  generally  costs  something  ;  the 
amount  of  water  saved  is  nearly  proportional 
to  that  of  the  fuel  :  but  we  may  set  this  against 
the  additional  cost  for  oil  and  consimiable 
stores,  and  the  greater  wear  and  tear  from  the 
higher  speed  and  pressure  employed.  It  is 
impossible  to  pin  these  latter  items  down  to 
any  definite  figures,  as  the  cost  of  water  may 
vary  from  next  to  nothing,  where  it  is  raised 
from  a  well  on  the  premises,  or  drawn  from  a 
river,  up  to  a  considerable  sum  where  supplied 
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FIG.     3.        AUTOMATIC     EXPANSION     GEAR. 
(Messrs.  Clayton  and  Shuttleworth,  Ltd.) 


from  the  town  mains.  In  the  former  case, 
where  a  plentiful  supply  exists,  a  condenser 
may  be  added,  which  will  still  further  reduce 
the  coal  bill,  from  15  to  20  per  cent. 

In  view  of  such  an  economy  in  fuel  as  is  here 
presented,  the  statement  that  the  extra  first 
cost  of  the  higher-class  engine  is  almost  negligible, 
is,  we  think,  fully  sustained. 

There  are,  of  course,  circumstances  in  which 
on  one  would  think  of  employing  a  compound 
engine.  In  the  case  of  a  saw-mill,  for  instance, 
where  the  cost  of  fuel  may  be  considered  as 
little  or  nothing,  or  in  small  sizes,  when  the 
saving  effected,  though  relatively  proportionate, 
is  actually  small. 

Roughly  speaking,  the  difference  in  cost  as 
between  a  double  cylinder  high-pressure  port- 
able engine,  and  a  compound  or  high-and-low 
pressure  engine  of  equal  effective  power,  averages 
26  per  cent.,  which  cannot  be  regarded  as  an 
extravagant  addition  to  the  first  cost,  consider- 
ing the  advantages  it  secures. 

COMPOUND     PORTABLE     ENGINES 
COMPARED. 

Now  we  may  proceed  to  consider  the  various 
makes  of  compound  portable  engines  which 
British  manufacturers  have  to  offer.  In  making 
comparisons,  the  nominal  horse-power  should 


be  disregarded  entirely,  and  only  the  effective 
or  brake  horse-power  considered.  Again,  most 
makers  give  two  effective  horse-powers  :  the 
lower  as  representing  the  normal  or  daily 
load,  for  which  their  engine  is  suitable  ;  the 
larger  figures  denoting  the  "  occasional  "  or 
emergency  load,  in  other  words  the  maximum 
power  available  for  short  periods. 

Messrs.  Clayton  and  Shuttleworth  manu- 
facture their  compound  portable  engines  in 
sizes  from  25-30  to  75-90  b.h.p.,  in  accordance 
with  the  annexed  illustration,  from  which 
it  will  be  seen  that  the  flush-topped  boiler 
(working  at  140  lb.  pressure)  is  strongly  stayed 
by  five  longitudinal  bolts,  and  fitted  with  a  steel 
manhole  cover.  The  various  cast-iron  brackets 
upon  which  the  engine  is  mounted,  are  secured 
to  the  boiler  shell  by  bolts,  as  in  their  single- 
cylinder  engines  ;  two  steel  stay-rods  uniting 
cylinder  and  crank  bearings,  with  the  pro- 
vision for  sliding  as  previously  illustrated. 
Both  the  high  and  low  pressure  steam  chests 
are  outside  {i.e.,  not  between)  their  respective 
cylinders,  and  are  consequently  perfectly 
accessible  for  re-facing  the  valve  surfaces 
when  required,  an  advantage  by  no  means  to 
]>e  overlooked. 

On    tlic   other   hand,    the   additional   width 
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between  the  bearings  arising  from  this  arrange- 
ment seems  to  call  for  a  central  bearing  to  the 
crank-shaft,  for  which  we  observe  there  is  just 
room  between  the  two  cranks. 

Messrs.  Clayton  and  Shuttleworth's  auto- 
matic expansion  gear  on  Hartnell's  s\-stem 
(fig.  3)  is  correctly  designed,  and  with  Messrs. 
Claytons*  well-known  accuracy  of  workmanship 
should  be  very  efficient. 

In  the  writer's  opinion,  however,  the  use  of 
the  right-and-left  handed  screw  coupling  for 
adjusting  the  length  of  the  cut-off  eccentric 
rod  (except  in  conjunction  with  the  indicator, 
for  balancing  the  diagrams  from  the  two  ends 
of  the  cylinder)  is  likely  to  be  attended  with 


more  harm  than  good,  once  the  correct  length 
has  been  found. 

The  following  dimensions  are  those  adopted 
by  Messrs.  Clayton  for  this  class  of  engine  : — 


Hone-Power. 

Cylinder. 

Total  we 

Nominal. 

Elective. 

HJ». 

L.P. 

cwts. 

10 

25-30 

6i 

lOi 

135 

12 

30-36 

6i 

"i- 

159 

16 

40-48 

S 

13 

190 

20 

50-60 

9 

I4i 

240 

—  T 

02-75 

10 

i6i 

310 

3G 

75-90 

II 

i-J. 

410 

Taking  the  low- er  figure  in  the  column  of  effective 
horse-power  as  the  normal  or  working  load, 
and  the  higher  as  the  maximum  or  emergency 
load,  these  engines  have  a  re3er\-e  of  power  of 
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FIG.   5.      MESSRS.    RICHARD   GARRETT  AXD   SOXS'   (LTD.)   COMPOUND    PORTABLE    ENGINE, 
WITH    rider's  AUTOMATIC   EXPANSION   GEAR. 


20  per  cent.  The  cylinder  ratio  averages  2*64 
to  I,  and  the  boiler  pressure  is  140  lb. 

Messrs.  Richard  Garrett  and  Sons,  Ltd., 
Leiston,  Suffolk,  make  their  compound  portable 
engine  up  to  42  i.h.p.  (as  fig.  4),  and  from  60 
h.p.  upwards  (as  fig.  5)  ;  the  principal  diiference 
being  in  the  governor,  and  in  the  method  of 
attaching  the  cylinder  to  the  boiler. 

In  the  smaller  series,  the  cylinder  base  is 
curved  to  fit  the  boiler,  to  which  it  is  attached 
directly,  while  in  the  larger  sizes  the  cylinder 
has  a  flat  base,  and  is  attached  to  a  massive 
planed  base-plate  bolted  to  the  boiler.  In 
neither  case,  do  Messrs.  Garrett  make  use  of 
the  stay  rod  system  of  connecting  cylinders 
and  crank-bearings,  although  they  use  the 
admirable  steel  flanged  crank  brackets  which 
have  been  already  illustrated. 

As  in  Messrs.  Clayton's  engine,  the  steam 
chests  are  placed  outside,  and  I  am  glad  to  note 


that  a  substantial  central  bearing  for  the  crank- 
shaft is  provided. 

Messrs.  Garrett  are,  I  believe,  alone  amongst 
portable  engine  makers,  in  providing  what  may 
certainly  be  regarded  as  a  real  and  substantial 
advantage,  viz.,  an  arrangement  by  which,  at 
starting, the  two  cylinders  exhaust  independently 
of  each  other,  high-pressure  steam  being,  for 
the  moment,  supplied  direct  to  each.  This  is 
certainly  an  improvement  over  the  ordinary 
by-pass  valve. 

It  will  be  noticed  that  in  fig.  4,  which  illus- 
trates the  smaller  sizes  of  their  compound 
engines,  Messrs.  Garrett  adopt  the  well-known 
Pickering  governor,  which  has  already  been 
illustrated  in  connection  with  their  single- 
cylinder  locomobile.  In  the  larger  sizes,  how 
ever,  automatic  expansion  gear  is  provided, 
and  in  the  writer's  opinion,  it  is  almost  a  sine 
qitil  non  lor  this  class  of  engine. 
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tlO.   (}.      THE    RiDER   AUTOMATIC   EXPANSION   GOVERNOR   AND   MOLLERUP  OIL   PRESS. 
(Mesbrs.  Richard  Garrett  and  Sons,  Ltd.) 


The  Rider  automatic  expansion  governor, 
which  is  well  shown  by  fig.  6,  effects  its  object 
of  cutting  off  the  influx  of  steam  to  the  high- 
pressure  cylinder,  at  an}'  point  of  the  stroke, 
determinable  by  the  height  of  the  governor — 
which,  again,  is  proportioned  to  the  speed  of 
the  engine — by  partially  rotating  the  ex- 
pansion valve  round  its  axis.  The  steam 
ports  in  the  main  slide  valve  are  inclined, 
and  the  expansion  valve,  which  is  circular 
in  cross  section,  is  formed  with  helical  edges 
to  correspond. 

When  the  governor  is  "  up,"  the  virtual 
length  of  the  expansion  valve  is  greatest,  and 
the  point  of  cut-off  is  at  o.  As  the  governor 
lowers  the  valve  rotates,  becoming  in  effect 
shorter,  thereby  allowing  the  steam  to  enter  for 
a  longer  period  of  the  stroke. 

The  Rider  valve  gear,  though  an  English 
invention,  is  more  much  extensively  used  on  the 
Continent  than  in  this  country,  Messrs.  Garrett, 
I  believe,  being  the  only  British  firm  of  engine 
builders  who  adopt  it  as  their  standard  design. 
Incidentally,  it  may  be  noted  in  fig.  6,  the 
Mollerup  oil-press,  which,  per  contra,  is  a 
Danish    manufactured    article   coming    largely 


into  use  in  Great  Britain,  for  forcing  lubri- 
cating oil  into  the  cylinders  by  a  ratchet-and- 
screw  plunger  worked  by  any  reciprocating 
part  of  the  engine. 

Altogether.  Messrs.  Garrett's  engine  possesses 
many  features  of  interest,  differing  as  it  does  in 
almost  every  point  of  detail  from  the  Lincoln- 
shire type  favoured  by  most  of  the  other  manu- 
facturers of  this  class  of  engine. 

Messrs.  Garrett's  tabulated  particulars  are  as 
follows  : — 


Horse- 

Power. 

Cylinder. 

Revs. 

Total  weight. 

NominaL 

Effective. 

HP.       LP. 

Stroke. 

per  min. 

CWU 

8 

14-20 

6           8* 

12 

150 

no 

lO 

20-30 

7            lOit 

12 

i;o 

130 

12 

25-35 

7i       11^ 

12 

150 

150 

i6 

35-50 

9         13 

14 

130 

220 

20 

4S-6; 

9i       Ui 

16 

130 

270 

2  ^ 

60-80 

loj       16 

16 

120 

300 

30 

72-100 

iij       i7i 

18 

no 

375 

*  This  column  is  inserted  tor  purposes  of  comparison  only,  Messrs. 
Garrett  having  discontinued  the  use  of  nominal  horse-power  altogether. 

The  margin  of  power  as  between  the  normal 
and  maximum  effective  horse-power  varies  from 
50  per  cent,  in  the  ten  horse  size,  down  to  25 
per  cent,  in  the  30  h.p.  The  cylinder  ratio  is 
about  2}  to  I,  and  the  boiler  pressure  is  1401b. 
(71?  6e  continued .) 
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MONTHLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

By  N.  I.  D. 


GREAT  BRITAIN. 

THE  state  of  the  ships  building  for  the  British 
Navy  is  in  many  respects  quite  satisfactory. 
There  is  no  unusual  delay  in  the  rate  of  construction, 
and,  indeed,  it  may  be  said  that  the  state  of  affairs  at 
the  time  of  writing  is  well  within  the  average.  From 
a  variety  of  unofficial  reports,  the  salient  points  are 
these.  The  New  Zealand  is  now  in  the  large  basin  at 
Portsmouth,  and  her  machinery  has  been  fitted. 
Work  on  her  is  not  being  rushed,  but  it  is  hoped  to 
have  her  ready  for  her  steam  and  gun  trials  early  in 
the  spring  of  next  year.  The  Hindustan,  at  Clyde- 
bank, is  also  progressing  favourably.  She  is  in  a  some- 
what more  advanced  state  than  the  New  Zealand. 
A  steady  supply  of  material  has  contributed  to  the 
excellent  progress  made  with  the  Britannia  at  Ports- 
mouth, and  in  some  circles  it  is  stated  that  she  may  be 
ready  for  launching  by  December.  The  plating  has 
reached  the  upper  deck,  and  the  stempost  and  the  stem 
are  both  in  position,  but  a  good  deal  of  work  remains 
to  be  done,  and  it  may  not  be  till  April  next  that  she 
Avill  be  ready  to  take  the  water. 

Turning  to  armoured  cruisers,  the  most  important 
item  of  news  concerns  the  Black  Prince.  This  vessel 
is  to  be  launched  at  Blackwall  on  October  loth.  Lady 
Selborne  performing  the  naming  ceremony.  The 
later  vessels  of  this  class  are  all  in  hand,  but  at  the  best 
possible  rate  of  building,  none  of  them  can  reasonably 
be  expected  to  take  the  water  for  another  six  months. 
The  Cornwall,  of  the  "  County  "  class,  has  been  passed 
into  the  Fleet  Reserve  at  Devonport,  and  will  shortly 
be  commissioned.  The  alterations  to  the  armament 
of  the  Roxhurg  will  delay  her  completion. 

Drawings  for  the  new  cruiser,  for  the  commencement 
of  which  provision  is  made  in  the  current  programme 
of  shipbuilding,  have  been  sent  to  Pembroke.  The 
publication  of  some  particulars  about  these  vessels 
has  shown  that  proportionately  they  are  as  -formidable 
as  the  other  new  vessels  designed  by  Mr.  Watts.  While 
they  are  lo  ft.  shorter  than  the  Drakes  of  the  British 
Navy,  and  are  less  heavily  armoured  than  the  Duke 
of  Edinburgh  class,  they  are  to  have  a  far  more  powerful 
armament  than  any  of  their  precursors.  Their  prin- 
cipal armament  is  to  consist  of  eight  9-2-in.  guns,  with 
a  secondary  battery  of  7"5-in.  pieces.  The  nearest 
approach  to  these  vessels  which  has  yet  been  designed 
is  the  American  Tennessee  class.  In  coal  capacity, 
the  new  British  vessels  have  the  advantage  and, 
although  designed  for  23  knots,  may,  not  unreasonably, 
be  expected  to  attain  an  even  higher  speed. 

In  the  third-class  cruiser  class,  the  Sapphire,  building 
at  Palmers'  works,  is  all  but  completed,  and  will  shortly 
be  delivered,  and  the  Topaze,  building  by  Laird  Bros., 
has  successfully  undergone  her  contractor's  steam 
trials. 

Two  more  scouts,  making  a  total  of  four  in  all,  have 
been  launched,  the  Forward,  on  August  27th,  from 
the  yard  of  the  Fairfield  Shipbuilding  Company,  and 
the  Adventure,  at  Elswick.  These  ve.ssels  approxi- 
mate in  size,  although  they  differ  slightly  in  details, 
owing  to  the  license  given  to  the  builders  to  exercise 
to  some  extent  their  own  discretion  in  building  them. 
There  are  still  four  under  construction,  these  being  the 
batch  provided  for  in  the  Estimates,  1903-04. 

The  Kennet,  torpedo-boat  destroyer,  on  two  recent 
trials — one  for  full  speed,  and  the  other  for  coal  con- 
sumption— attained  speeds  of  25 '89  and  25 "99  knots 
respectively. 


The  new  fisheries-protection  cruiser  Canada,  built 
by  jMessrs.  Vickers,  Sons,  and  Maxim,  Ltd.,  for  the 
Dominion  Government,  has  been  completed,  and 
delivered.  Her  speed  on  trial  was  17 '2 5  knots,  the 
engines  developing  1,800  h.p. 

FRANCE. 

The  most  important  item  of  information  concern- 
ing the  French  Navy  during  the  past  month  has  been 
the  publication  of  particulars  about  the  new  armoured 
cruiser,  known  hitherto  as  C16,  to  which  the  name 
Edgard-Quinet  has  now  been  given.  Originally,  it 
will  be  remembered,  this  vessel  was  intended  to  be  of 
the  Ernest  Renan  class,  but  new  plans  have  now  been 
drawn  up,  which  will  have  the  effect  of  considerably 
improving  this  vessel  as  a  fighting  unit.  Her  dis- 
placement is  to  be  14,300  tons,  with  a  length  between 
the  perpendiculars  of  528  ft.,  and  she  is  to  carry  from 
9'4-in.  guns,  as  primary  armaments,  being  made  up 
of  sixteen  6"5-in.  and  eight  2"56-in.  pieces,  with  also 
sixteen  small  guns.  The  big  guns  will  be  carried  in 
turrets,  fore  and  aft,  but  twin-mountings  for  the  second- 
ary armaments  are  to  be  abolished.  There  will  be  a 
complete  belt  of  steel  of  about  the  same  thickness  as 
that  in  the  Gambetta  and  Michelet,  and  the  casemates 
will  be  4  in.  in  thickness.  Further  particulars  anent 
the  protection  are  lacking. 

The  [engines  of  the  Edgard-Quinet  are  to  develop 
the  enormous  h.p.  of  40,000,  giving  her  a  speed  of 
24  knots.  Her  coal  capacity  at  maximum  draught 
will  be  2,400  tons,  giving  her  a  radius  of  action  of  12,000 
miles  at  10  knots,  and  at  full  speed  1,700  miles.  Com- 
paring this  vessel  with  others  of  approximate  size, 
we  are  forced  to  the  conclusion  that  she  will  be  stronger 
and  in  many  ways  better  than  the  Drakes,  although 
it  is  doubtful  if  she  is  equal  to  the  Black  Prince,  and 
her  sisters,  and  certainly  not  to  the  latest  vessel  of 
this  class,  to  which  reference  is  made  above.  The 
enormous  power  of  the  engines  seems  a  doubtful 
advantage  for  an  extra  knot  speed,  and,  before  passing 
a  definite  verdict  on  the  merits  of  the  design,  naval 
architects  will  want  more  detailed  particulars. 

The  Leon  Gambetta  has  now  resumed  her  trials,  and 
has  developed  22*2  knots,  with  engines  working  at 
25,000  h.p.  She  also  made  20  knots  on  an  earlier 
trial  with  engines  only  developing  16,050  h.p. 

The  building  of  torpedo  craft  for  the  French  Navy 
proceeds  apace.  At  Havre,  two  torpedo-boat  de 
stroyers  and  six  torpedo-boats  have  recently  been 
commenced,  the  former  of  350  tons  displacement, 
7,200  h.p.,  and  30  knots  speed,  the  latter  of  100  tons 
displacement,  2,000  h.p.,  and  26  knots  speed.  Two 
torpedo-boat  destroyers,  i\I  38  and  M  39,  building  at 
Rochefort,  have  received  the  names  Carqtiois  and 
Trident.  The  turbine  destroyer  294  has  been  launched 
by  the  Chantiers  de  la  Gironde,  and  will  shortly  begin 
her  trials.  Torpedo  boat  No.  290  on  trial  has  attained 
a  speed  of  27-4  knots,  281  made  25-85  knots,  and 
285   27-3  knots. 

GERMANY. 

The  new  battleships,  of  the  Braunschweig  type, 
slightly  improved,  to  which  reference  was  made  last 
month,  are  to  be  known  as  the  "  Commas  "  class. 
They  are  to  displace,  as  do  the  Braunschwcigs,  13,200 
tons,  but  both  in  armour-plating  and  armament, 
there  are  marked  differences.  The  armour  plating 
amidships  is  to  be  9-4  in.  thick,  and  the  citadel  plates 
are  increased   from   3*93  in.    to   7*8   in.    in    thickness. 
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The  secondary  battery,  moreover,  is  placed  not  in 
rotary  turrets,  but  in  separate  armoured  casemates. 
The  main  battery  remains  the  same  as  in  the  Braun- 
schweig class,  but  the  smaller  pieces  are  increased  in 
number,  there  being  twenty- two  3-43-in.  light  machine 
guns.  Further  particulars  of  these  vessels  are  lacking, 
but  it  seems  evident  from  the  few  facts  known,  that 
while  the  Commas  is  a  great  improvement  on  the 
Braunschweio  and  her  sisters,  she  is  not  equal  to  the 
King  Edwards  of  the  British  Navy,  and  it  is  doubtful 
if  she  is  even  a  match  for  the  French  Republiqtie  class. 
The  German  Naval  Budget  for  1905  makes  provision 
for  the  laying  down  of  two  battleships  ot  this  class, 
and  one  large  and  three  small  cruisers.  These  two 
battleships  will  be  the  last  two  of  the  Commas  class 
■  Q  "  and  "  R,"  "  N  "  "  O  "  and  "  P  "  having  been 
already  commenced.  I  omitted  to  mention  last 
month  that  "  O  "  is  inhandat  the  Vulcan  Yard.  Stettin. 
In  the  Budget  for  1905,  there  is  a  third  instalment 
for  "  N  "  and  a  second  for  "  O  "  and  "  P  "  and  final 
provision  is  made  for  the  Preussen  and  Hessen.  A 
second  instalment  is  also  provided  for  the  large  cruiser 
"  C,"  which  is  building  in  the  Weser  yards,  Bremen,  and 
for  the  small  cruisers  "  N,"  Ersatz,  Alexandrine,  and 
Ersatz  Meteor.  These  three  small  vessels  are  to  be 
tinished  by  1906.  The  Bremen,  name  ship  of  the  class, 
lias  been  completed  and  passed  into  sers'ice  on  the 
Central  American  station.  On  her  trails  she  attained 
a  speed  of  23*29  knots,  with  an  i.h.p.  of  12,000,  her 
contract  figures  in  each  case  being  22  and  10,000  re- 
spectivel}-.  The  Hamburg  on  trial  also  gave  excellent 
results,  making  23.15  knots,  with  11,582  h.p.  at  forced 
draught,  and  20-4  knots  with  7,241  h.p.  at  natural 
iraught. 

UNITED  STATES. 

No  fewer  than  four  launches  of  warships  have  taken 
place  from  United  States  j-ards  during  the  past  month. 
Of  these,  the  most  important  is,  of  course,  the  shipping 
from  the  ways  of  the  Louisiana  battleship  at  the  works 
of  the  Newport  News  Company,  a  month  in  advance 
of  the  Connecticut,  which  will  have  taken  the  water  by 
the  time  these  lines  appear.  Descriptions  of  these 
vessels  have  appeared  in  these  notes  before,  and  it  is 
unnecessary-  therefore  to  go  into  particulars  again  now. 

The  second  laimch  of  importance  was  that  of  the 
protected  cruiser  Miluaiikce  at  San  Francisco  on 
September  loth. 


The  Dubuque,  gunboat,  was  launched  by  the  Gas 
Engine  and  Power  Company,  New  York,  on  August 
15th,  and  two  days  later  the  Cumberland,  steel  train- 
ing ship,  took  the  water  at  the  Charleston  Navy 
yard. 

Seven  new  vessels  will  be  ready  for  commissioning 
between  now  and  May,  1905  :  the  battleship  Ohio,  the 
armoured  cruisers  West  Virginia,  Colorado,  Mary- 
land, and  Pennsylvania,  and  the  protected  cruisers 
Galveston  and  Charleston.  This  wiU  leave  to  be  launched 
and  commissioned  twelve  battleships,  seven  armoured 
cruisers,  and  three  or  four  small  cruisers. 

It  is  stated  that  the  Bureau  of  Construction  is 
considering  tentative  plans  for  a  16,000-ton  battle- 
ship, whose  armament  is  to  consist  of  four  12-in. 
and  eight  lo-in.  fifty-calibre  guns,  %vith  no  others  larger 
than  3  in. 

MINOR     NAVIES. 

Austria-Hungary. — The  Budget  for  the  Navy  for 
1905,  including  ordinar\-  and  extraordinary'-  chairges, 
amounts  to  51,026,410  kr.,  while  there  is  a  supple- 
mentar\' estimate  of  22,000,000  kr.  for  new  construction, 
guns,  coal,  etc.  The  sums  include  the  final  instalment 
for  the  cruiser  St.  George,  a  fifth  instalment  for  the 
battleship  Er:herzog  Karl  and  the  Erzherzog  Frederick 
receives  a  fourth  instalment.  The  battleship  "  C  " 
receives  a  second  instalment. 

Sweden. — The  armoured  cruiser  Fulgia,  the  first 
vessel  of  this  class  to  be  built  for  the  Swedish  navy 
is  expected  to  be  completed  in  about  a  year's  time. 
In  length  she  is  ^^/'i  ft.  and  displaces  4,100  tons. 
With  engines  developing  12,000  h.p.  she  is  to  attain 
a  speed  of  21-5  knots.  Her  armour  protection  con- 
sists of  a  belt  3  94  in.  in  thickness,  with  turrets  protected 
by  5  in.  armour.  These  turrets,  four  in  number,  will 
each  contain  two  5  •9-in.guns,  and  as  secondary  armament 
fourteen  2-24  guns  will  be  carried. 

Greece. — The  committee  appointed  to  consider 
in  what  w-ay  the  Greek  navy  can  best  be  brought  up 
to  modem  requirements,  has  reported  that  at  least 
three  new  armoured  cruisers  and  eighteen  destroyers 
should  be  put  in  hand  at  once,  and  it  is  understood 
that  this  recommendation  will  be  acted  on.  The 
armoured  cruisers  are  to  displace  from  6,000  to  7,000 
tons,  and  have  a  speed  of  iS  knots,  while  the  destroyers 
are  to  be  built  for  30  knots.  Tenders  have  been 
n\-ited  from  Germajy.  Italy,  France,  and  England. 


NOTES. 


Mr.  A  Mount-Haes,  M.l.Mech.E.,  who  has  taken  over 
Ihe  London  offices  of  the  Humbolt  Engineering  Com- 
pany, of  Kaik,  has  removed  them  from  37,  Walbrook  to 
II.  Ironmonger  Lane,  E.C. 

The  British  business  of  the  International  Time 
Recording  Company  has  been  taken  over  bv  an  EngUsh 
rirm,  under  the  title  of  "  Recorder's  Limited."  This 
will  involve  no  change  in  the  offices  of  the  company,  at 
171,  (^ueen  Victoria  Street. 

Messrs.  Sam  Deards,  Ltd.,  of  Victoria  Works,  Harlow-, 
and  34,  Old  Broad-street,  E.C.,  have  in  hand  the 
patent  glazing  of  the  large  new  factory-  at  H.M.  Dock- 
yard, Portsmouth. 


We  are  informed  that  Mr.  F.  C.  Gibbons,  M.I.E.E.. 
has  rejoined  the  firm  of  Messrs.  Browett,  Lindley,  and 
Co.,  Ltd.,  as  sole  managing-director.  Mr.  Gibbons' 
connection  with  the  firm  as  a  co-director  is  of  long- 
standing, but  he  left  a  year  ago  to  join  Messrs.  Howden 
and   Company. 

Mr.  Park,  formerly  of  ^Messrs.  The  Power  Pulley 
Companv,  Manchester,  has  joined  the  firm  of  Messrs. 
Da\-id  Bridge  and  Co.,  engineers,  Castleton,  Man- 
chester. Since  the  completion  of  their  new  works  at 
Castleton,  Messrs.  Da%-id  Bridge  and  Co.,  have  made 
rapid  strides  and  have  taken  up  many  specialities, 
independently  of  their  improved  patent  friction 
clutches,  gearing,  and  hauling  installations.  The 
works  are  fitted  up  with  the  latest  labour  sa\'ing  tools. 
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Bv   CHARLES   ROUS-MARTEN, 


The  G.  W.  Ten  Wheelers. 

Excellent  work  is  being  done  by  the  three  six-coupled 
express  engines  on  the  Great  Western  Railway,  Nos. 
98,  100,  and  171.  All  are  now  on  regular  duty  of 
varied  character,  and  they  appear  always  to  perform 
it  as  well  as  could  be  desired.  The  three  are  alike  now 
save  that  No.  171  ("Albion"),  has  2251b.  steam 
pressure — for  purposes  of  comparison  with  "  La 
France" — while  Nos.  98  and  100  have  only  200  lb. 
The  difference  of  course  necessitates  greater  strength 
and  consequently  greater  weight  in  the  boiler,  etc.,  in 
the  case  of  the  engine  with  the  higher  pressure  and  so  for 
the  present  No.  171  is  kept  at  work  between  London 
and  Bristol.  The  other  two  run  all  the  way  to  Plymouth, 
and  indeed  are  frequently  employed  on  the  up  and 
down  non-stopping  expresses  which  leave  Paddington 
and  Plymouth  at  10.10  a.m.,  and  12.35  p.m.  respec- 
tively. Twice  lately  I  have  seen  No.  98  on  those 
trains,  and  keeping  time  with  perfect  ease.  Manifestly 
as  the  loads  of  those  are  so  light — seven  corridor 
bogies,  or  about  175  tons,  being  the  maximum — 
there  could  be  no  possible  doubt  on  the  score  of 
haulage  power,  but  some  engineers  doubted  whether 
a  six-coupled  engine  would  do  satisfactory  work 
when  required  to  maintain  such  a  high  rate  of  velocity 
for  so  long  a  distance  and  time — 4  h.  25  min.  con- 
tinuously. However  the  result  so  far  has  been  to 
resolve  all  such  doubts  in  the  most  favourable  way, 
and  the  view  has  been  entirely  borne  out  which  I 
expressed  long  ago  in  these  columns,  that  the  six- 
coupled  type  of  express  engine — which  by  the  way 
was  in  use  in  New  Zealand  nearly  twenty  j^ears  ago, 
and  which  had  arrived  in  the  Mother  Country  at  last 
— had  come  to  stay. 

"William  Dean"  and  "her"  Work. 

No.  100,  "  William  Dean,"  the  Great  Western 
pioneer  of  this  class  has  been  completely  rebuilt 
by  Mr.  Churchward,  since  she  first  came  out  and  now 
is  exactly  the  same  as  her  successor  No.  98,  differing 
from  No.  171  only,  as  I  have  said,  in  having  200  lb. 
steam  pressure  instead  of  225  lb.  I  made  a  very 
interesting  trial  run  with  her — No.  100 — a  few  days 
ago,  when  she  hauled  the  12.7  midday  non-stopping 
express,  from  Exeter  to  Paddington.  The  load  con- 
sisted of  one  dining-car,  ten  corridor  eight-wheelers, 
and  one  six  wheeler,  the  total  weight,  including 
passengers,  luggage,  staff,  and  stores  being  approxi- 
mately 320  tons  behind  the  tender.  The  booked 
time  for  the  distance  of  193J  miles  was  3  h.  30  min., 
representing  an  average  start-to-stop  speed  of  55* 3 
miles  an  hour.  A  permanent- way  slack  had  to  be 
observed  near  Bridgwater,  there  were  the  usual 
service-slacks  at  Bristol  and  Bath — the  latter,  how- 
ever, being  now  only  to  25  miles  an  hour — and  signal 
checks  were  encountered  at  St.  Ann's,  Foxhall,  and 
Westbourne  Park.  Nevertheless  the  run  of  193.^' 
miles  from  Exeter  to  London  was  accomplished  in 
3  h.  22  min.  34  sec.  inclusive,  without  any  allowance 
for  delays.  If  these — excluding  the  regular  service 
slacks  were  taken  into  account  the  net  time  would  be 
just  3^  hours.  A  similarly  good  performance  was 
given  me  by  No.  171,  from  Paddington  to  Bristol  on 
the  10.50  down  Cornish  Express. 

New  and  Old  South-Westers. 

Five  of  Mr.  D.  Drunimond'n  iuvmj>i  c.\press  loco- 
motives are  now  at  work  on  the  London  and  South- 


western Railway.  They  all  have  the  larger  boilers 
and  cylinders  which  Mr.  Drummond  gave  to  his 
6  ft.  "399  "class,  but  retain  the  6  ft.  6  in.  coupled 
wheels  of  the  "  702  "  or  standard  express  class. 
Nos.  415-419  are  already  out,  replacing  as  many 
old  engines  built  by  the  late  Mr.  W.  Adams.  The 
announcement  of  the  death  Mr.  Adams  I  observed 
recently  with  sincere  regret.  Mr.  Adams,  who  attained 
a  good  old  age  and  who  had  long  retired  from  active 
work,  was  in  his  day  one  of  the  foremost  of  British 
locomotive  engineers.  He  left  his  mark  strongly 
on  the  North  London,  Great  Eastern  and  London 
and  South-Western  Railways,  successively,  and  his 
most  noteworthy  invention,  the  vortex  blast-pipe, 
has  proved  a  very  valuable  acquisition  to  the  fittings 
of  modern  locomotives.  A  large  number  of  Mr. 
Adams'  engines  may  still  be  seen  at  work  on  the 
South-Western  line.  His  earliest  express  type  on  that 
line  was  represented  by  a  batch  of  twelve,  Nos.  1 35-146, 
built  by  Messrs.  Beyer,  Peacock  and  Co.,  with  6  ft.  6  in. 
coupled  driving-wheels  and  inside  cylinders  18  by  24. 
These  were  very  good  machines  in  their  time,  but  I 
believe  that  they  have  all,  or  nearly  all,  disappeared. 
Then  came  Mr.  Adams'  first  lot  of  7  ft.  coupled,  Nos. 
445-456,  immediately  followed  by  Nos.  460-478, 
147  and  526,  with  6  ft.  6  in.  wheels,  both  classes  having 
inside  cylinders  18  by  24.  Next  came  the  inside 
cyhnder  mixed-traffic  class  with  6-ft.  wheels  coupled 
in  front,  and  cylinders  18  by  26,  and  finally  the  sixty 
express  engines  with  cylinders  19  by  26 — the  outside 
position  being  reverted  to.  Thirty  of  these,  Nos. 
577-596  and  677-686  were  given  7-ft.  coupled  wheels 
and  thirty — Nos.  557-576,  657-666,  6-ft.  6-in.  wheels. 
Excellent  service  has  been  done  by  all  of  these  classes 
and  I  believe  that  all  the  engines  are  still  doing 
regular  duty. 

"Still  they  (the  Atlanties)  come." 

My  long-ago-expressed  conviction  that  the  "  At- 
lantic "  or  4-4-2  express  type,  like  the  six-coupled 
or  4-6-0  type,  had  "  come  to  stay "  in  Britain, 
is  being  abundantly  verified.  Mr.  Ivatt  has  just 
added  twenty  of  these  fine  engines  to  the  Great 
Northern  locomotive  stock.  This  brings  up  their  total 
number  on  that  line  to  forty-three,  viz.,  Nos.  949,  950, 
982-990,  250-260,  271-291.  Of  these  Nos.  251  and 
272-291  have  the  large  5  ft.  6  in.  boilers  with  2,500 
square  feet  of  heating  surface,  and  No.  271  is  the  one 
which  was  built  with  four  cylinders  15  by  20.  All 
the  rest  have  outside  cylinders  i8f  by  24.  On  the 
North  Eastern,  Mr.  Worsdell  too,  is  adding  to  the 
number  of  his  large  "  Atlanties  "  and  five  more  of  Mr. 
Robinson's  design — Nos.  263-267 — have  lately  been 
delivered  to  the  Great  Central.  All  these  engines, 
Great  Northern,  North-Easlern  and  Great  Central 
alike,  are  exceedingly  fine,  and  should  tend  to  facilitate 
more  economical  working  by  reducing  the  practice  of 
piloting  and  of  train-duplication. 

L.  and  N.  W.  and  Midland  Doings. 

Mr.  Whale  has  brought  out  two  more  of  his  excellent 
"  Precursor  "  class,  with  6-ft.  9-in.  coupled  wheels, 
inside  cylinders  19  by  26,  and  2,009  square  feet  of 
heating  surface.  One  of  these  has  received  the  name 
"  Dreadnought,"  which  belonged  to  No.  503,  tin 
pioneer  of  Mr.  Webb's  6-ft.  wheel  three-cylinch 
compounds,  while  it  takes  its  number,  659,  from 
another  of   that  class  named   "  Rowland  Hill,"   both 
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of  which  are  doomed  to  the  scrap-heap.  The  other  is 
named  "  Albatross,"  after  one  of  the  converted  small 
"Precursors"  but  its  number  510  belonged  to 
"  Leviathan."  another  6-ft.  compound,  also  doomed. 
The  antepenultimate  "  Precursor,"  which  takes  the 
name  "  Titan "  from  the  second-built  of  the  6-ft. 
wheel  "  Dreadnought  "  compounds,  is  numbered 
"  7  "  which  means  that  the  previous  bearer  of  that 
number,  the  7-ft.  6-in.  single-wheeler  "  Scorpion  " 
has  also  been  condemned.  I  hear  that  no  fewer 
than  fourteen  of  the  6-ft.  compounds  have  now  been 
sentenced  to  destruction,  viz.,  "  City  of  Carlisle,"  "  City 
of  Liverpool,"  "  Citv  of  Chester,"  "  Dreadnought," 
"  Titan,"  "  Ajax,"'  "  Leviathan,"  "  Vesuvius." 
"  Ambassador,"  "  Rowland  Hill,"  "  City  of  Edin- 
burgh," "  Euphrates."  "  Argus,"  and  "  Vandal." 
This  leaves  twenty-six  still  running.  On  the  Midland 
Railway,  Mr.  Deelev  is  building  more  of  the  Belpaire 
non-compounds,  to  the  fifty  already  at  work,  whose 
numbers  range  up  to  839,  he  is .  now  adding  a  fresh 
batch  beginning  with  No.  840.  He  is  also  multiplying 
the  large-boilered  goods  class  and  is  rebuilding  with 
bigger  boilers  a  number  of  Mr.  Johnson's  old  6-ft.  6-in. 
coupled  express  and  his  six-coupled  goods  engines. 

Compliment  to  British  Locomotive  Engineering. 

Another  high  compliment  has,  I  hear,  been  paid 
to  Mr.  Mcintosh,  locomotive  superintendent  of  the 
Caledonian  Railway.  It  will  be  remembered  how, 
seven  vears  ago,  the  authorities  of  the  Belgian  State 
RailwaV  adopted  his  "  Dunalastair "  type  as  their 
standard.  They  have  since  had  constructed  a  large 
number  of  these  excellent  engines.  But  when  Mr. 
Mcintosh  went  in  for  his  huge  six-coupled  design, 
of  which  Nos.  49  and  50  are  the  exemplars,  the 
Belgians  felt  sure  there  must  be  something  in  the 
idea  and  .speedily  adopted  it.  I  understand  that  they 
have  ordered  no  fewer  than  twenty  of  this  type,  of 
which  one  is  already  at  work.  This  must  be  deemed, 
a  very  great  and  exceptional — if  not  unprecedented — 
compliment  to  a  British  engineer  ;  but  those,  who  like 
mvself  have  carefully  tested  and  studied  the  actual 
work  performed  by  Nos.  49  and  50  on  the  Caledonian 
Railway,  will  not  be  disposed  to  think  it  at  all  mis- 
placed." I  may  add  that  both  of  the  Belgian  State 
Railways  goods  engines,  exhibited  at  Paris  in  1900 
were  built  from  Mr.  Mcintosh's  standard  Caledonian 
designs.  British  engineers  can  teach  the  world  some- 
thing even  yet. 

A  Feat  by  **La  France." 

If  one  cannot  but  regard  the  presence  of  the  French 
engine  on  the  Great  Western  railway,  as  an  instance 
of  the  influence  of  foreign  locomotive  engineering  upon 
British    practice — for     the     engine    herself.    No.    102 


"  La  France,"  must  be  deemed  of  French  origin- 
her  designer  being  M.  du  Bousquet,  and  her  builders 
the  Societe  Alsacienne  of  Belfort — yet  her  leading 
principle  and  special  excellence  is  due  to  the  genuis 
of  one  who  is  an  Englishman  by  birth  even  if  his  name 
seems  foreign  and  though  he  has  long  belonged  to 
France,  if  not  to  Germany  as  well — M.  Alfred  G.  de 
Glehn — whose  system  of  compounding  has  proved 
the  most  efficient  of  any  yet  tried  in  a  locomotive. 
"  La  France  "  has  recently  accomplished  a  brilhant 
feat.  Starting  from  Exeter  with  a  load  of  twelve 
of  the  largest  corridor-bogies,  one  being  a  diner,  the 
whole  weight  behind  her  tender  including  passengers, 
staff,  luggage,  and  stores  being  nearly  330  tons,  "  La 
France  "  ran  the  75 J  miles  to  Temple  Msads  station, 
Bristol,  in  7z\  minutes,  start  to  stop,  thus  averaging 
62-5  miles  an  hour,  although  she  had  to  face  a  20  mile 
cUmb  at  the  start,  the  last  27  miles  of  this  stretch 
being  at  i  in  1x5.  This  sort  of  work  speaks  foi  itself, 
and  proclaims  its  own  merit. 

The  du  Bousquet-de  Glehn  Compounds. 

But  the  performance  of  "La  France  "  did  not  end. 
here.  She  went  on  from  Bristol  to  London,  118^ 
miles,  with  the  same  heavy  load,  in  exactly  118 
minutes.  Her  time  from  Bath  to  Paddington,  107 
miles,  was  104  minutes,  from  Swindon,  'y^  miles, 
72  minutes,  from  Reading.  36  miles,  i},  minutes. 
This  is  very  smart  going,  but  I  do  not  for  one  moment 
say  that  one  of  the  British-built  Great  Western 
engines  could  not  equal  it.  My  impression  is  that  one 
of  the  "  Cities  "  almost  certainly  could.  But  then  I 
do  not  consider  that  even  this  line  run  represents  the 
ne  plus  ultra  of  the  de  Glehn  compound,  judging 
from  what  I  have  seen  her  sister-engines  do  abroad. 
It  is  rather  interesting  by  the  way,  to  note  that  the 
latest  and  largest  development  of  these  du  Bousquet- 
de  Glehn  engines — that  which  was  constructed  for  the 
Paris-Orleans  Railway  of  France,  and  which  is  far 
larger  than  the  one  supplied  to  our  Great  Western 
line,  is  represented  at  the  St.  Louis  Exhibition  by  a 
sister  locomotive  expressly  built  for  the  Pennsylvania 
Railway  of  America.  This  largest  type,  of  which  eight 
are  now  at  work  on  the  Paris-Orleans  Railway  and 
are  numbered  3,001-3008,  has  the  same  sized  driving- 
wheels  as  "La  France,"  viz.,  6ft.  Sin.  in  diameter, 
and  the  same  steam  pressure,  228  lb.  per  square  inch, 
and  the  same  piston-stroke.  2  5|-  in.  but  has  a  bigger 
boiler,  with  2,577  square  feet  of  heating  surface,  of  which 
the  Belpaire  firebox  contributes  no  less  than  174  square 
feet,  and  also  larger  cylinders,  the  two  high-pressure 
cylinders  being  I4:J^  in.  and  the  two  low-pressure  23^^  in. 
in  diameter,  while  the  engine  alone  weighs  no  less  than 
7}  tons  in  working  order,  or  some  eight  tons  more 
than  "  La  France." 


THE    MIDLAND    IRON    TRADE. 


A  SERIES  of  district  meetings  which  have  been  held 
throughout  the  area  of  the  Midland  iron  trade  cul- 
minated recently  in  a  general  assembly  of  delegates 
at  Wednesbury  to  deliver  the  decision  of  the  organised 
operatives  on  a  proposal  to  terminate  the  existing 
sliding  scale  by  which  wages  are  regulated.  The 
districts  concerned  comprise  South  Staffordshire, 
North  Staffordshire,  Shropshire,  East  Worcestershire, 
Derbyshire,   South  Yorkshire,   and  Lancashire, 

The  meeting  is  reported  to  have  been  fully  repre- 
sentative. Mr.  W.  Aucott,  president  and  operatives' 
secretary  to  the  wages  board,  occupied  the  chair. 
The   proceedings   were   conducted   in    private,    but   it 


was  afterwards  announced  that  the  vote  was  over- 
whelmingly in  favour  of  terminating  the  sliding  scale, 
only  three  lodges  dissenting.  It  was  resolved  "  That 
three  months'  notice  be  given  to  terminate  the  present 
sUding  scale  agreement,  and  that  the  Board's  ac- 
countant be  instructed  to  discontinue  taking  out  the 
returns  of  selhng  prices  from  the  books  of  the  firms 
now  comprised  within  the  audit  after  the  two  months 
ending  October  31st,  1904."  Mr.  J.  Cox.  general 
secretary,  alleged  that  the  de\'ices  employed  by  the  iron- 
masters had  brought  the  shding  scale  into  disrepute. 
The  workmen  wanted  a  really  solid  representative 
basis  for  the  regulation  of  wages. 


Compound  Winding  of  Motors. 

Victors  are  not  often  compound  wound  because  of 
the  extra  complication  involved  in  the  starting  switches 
and  the  field  coils.  Under  certain  conditions  there  is 
no  doubt  that  a  few  turns  of  series  winding  is  an 
advantage.  As,  for  instance,  where  a  motor  has  to 
drive  a  planing  machine  or  shearing  machine.  In 
that  case  the  motor  will  take  a  large  momentary  over- 
load with  less  chance  of  sparking,  because  the  series 
turns  on  a  motor  when  they  help  the  shunt  improve 
the  sparking  limit  in  much  the  same  way  as  they 
do  the  sparking  limit  of  a  traction  dynamo. 

There  is  no  great  advantage  in  adding  series  turns 
for  the  simple  purpose  of  improving  the  speed  regu- 
lation, because  a  properly  made  shunt  motor  is  so 
very  nearly  perfect  in  this  respect.  In  case  series 
turns  are  added  for  such  a  purpose,  they  must  be  in 
opposition  to  the  shunt  winding,  so  that  as  the  load 
comes  on,  the  field  is  weakened,  and  the  speed  goes 
up.  Naturally,  by  being  in  opposition,  the  motor  is 
not  so  well  able  to  take  overloads,  and  there  may  be 
also  some  little  difficulty  in  starting  up  the  motor. 

One  form  of  motor  driving  for  which  compound 
winding  would  be  quite  unsuitable,  is  when  a  motor 
is  used  for  driving  a  single  crank  pump  or  a  short 
strike  planer.  The  very  rapid  fluctuation  of  torque 
required  is  apt  to  cause  a  fluctuation  of  current  round 
the  magnet  coils,  and  so  cause  heating. 

The  Grisson  Reducing  Gear. 

This  gear  consists  of  a  pair  of  cams  so  arranged 
as  to  form  a  two  toothed  pinion,  the  cams  meshing 
into  a  wheel  consisting  of  two  plates  joined  together 
by  pins.  The  objection  with  ordinary  high  reduction 
spur  gearing  is  that  the  pinion  must  have  not  less  than 
about  12  or  15  teeth,  otherwise  they  soon  become 
worn.  It  will  easily  be  seen  that  if  a  gear  can  be  made 
in  which  the  pinion  shall  have  only  tico  teeth,  that  a 
very  much  larger  reduction  can  be  ol)tained  in  a  given 
space.  With  the  Grisson  gear  a  reduction  of  as  much 
as  30  to  I  can  be  obtained,  whereas  with  an  ordinary 
spur  gear  6  to  i  is  about  the  usual  maximum.  The 
writer  saw  the  gear  in  use  in  Norway  some  years 
ago  for  electric  lift  work,  and  except  that  it  was  a 
little  noisy,  it  appeared  to  work  exceedingly  well. 
Amongst  the  firms  who  have  adopted  the  gear  in  this 
country  are  AVaterlow  and  Sons,  who  have  twelve  gears 
at  work  for  4  to  5  h.p.  motors  running  at  750  revolutions 
for  driving  their  copper-plate  printing  machines.  These 
machines  have  to  be  constantly  started  and  stopped, 
and  considerable  starting  torque  is  retiuired,  and  the 
m;ir  is  said  to  meet  the  conditions  very  well. 


Printing  of  Drawings  by  Electric  Arc. 

The  printing  of  drawings  by  the  electric  arc  ranks  as 
one  of  the  most  important  improvements  of  recent 
years  in  what  may  be  called  the  clerical  side  of  en- 
gineering. The  use  of  the  arc  for  printing  blue  prints 
dates  from  about  1890,  the  method  in  those  days 
being  to  range  two  or  three  ordinary  fiat  frames  round 
an  arc  lamp.  As  even  exposure  of  the  prints  could  only 
be  obtained  when  the  lamp  or  lamps  were  stationed 
at  a  considerable  distance  from  the  printing  frame 
a  long  and  expensive  exposure  was  necessary.  If  the 
lamps  were  brought  near,  the  exposure  was  uneven, 
and  the  glass  in  the  flat  frames  became  unequally 
heated,  and  often  broke. 

Such  an  apparatus  would  produce  two  blue  prints 
double  elephant  size  in  12  to  15  minutes,  the  cost 
per  print  taking  electric  current  at  6d.  per  unit,  and 
at  100  volts,  was  about  4jd.  per  copy  for  blue  prints, 
and   IS.   3d.  per  copy  for  black  line  prints. 

The  Modern  Copying  Machine. 

The  Hall  Arc  printing  machine  was  the  first  real 
improvement.  It  consisted  of  an  open-ended  cylinder 
of  glass,  through  which  a  single  arc  lamp  was  lowered 
by  easy  stages,  and  around  the  outside  of  which  the 
photo  paper  and  tracings  to  be  copied  were  wrapped. 
A  single  arc  lamp  under  these  conditions  could  turn 
out  at  least  twice  the  work  of  two  similar  arc  lamps 
with  flat  frames,  giving  an  economj-  of  75  per  cent., 
but,  unfortunately,  whole  cylinders  could  not  be  made 
with  sufficient  accuracy,  and  the  prints  generally 
showed  places  where  the  line  was  weakened  by  bad 
contact. 

Subsequently  cylinders  constructed  of  two  bent  glass 
plates,  jointed  on  wooden  battens  were  introduced. 
These  are  easily  manufactured  with  such  accuracy  that 
perfect  contact  is  obtained.  Aloreover,  the  cylinders 
never  break  by  the  heat  even  of  a  30  ampere  open 
type  arc  lamp,  the  shape  and  construction  adopted, 
viz.,  vertical  joint  on  soft  wooden  battens  and  free 
ends,  admitting  of  easy  expansion.  After  a  time  the 
ordinary  open  arc  was  displaced  by  an  enclosed  arc 
lamp,  specially  constructed  to  give  a  long  arc  produc- 
ing powerful  ultra  violet  rays.  An  enclosed  arc  lamp 
of  ]  o  amperes  is  able  to  do  twice  the  work  of  a  30  ampere 
open  type  lamp;  and  with  the  actinic  light  the  heat- 
ing is  greatly  reduced,  and  thus  the  cylinders  can  be 
used  continuously.  The  lamps  work  on  a  200  volt 
circuit  taking  160  volts  at  the  terminals,  and  have 
an  arc  nearly  2  in.  long.  A  sliding  resistance  is  required 
in  addition  to  the  fixed  circuit  resistance,  because  it 
is  impossible   to  start  a  lamp  burning  steadily  on  a 
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200  volt  circuit  with  more  than  130  to  140  volts  at 
the  terminals.  By  gradually  reducing  the  resistance, 
the  terminal  voltage  increases,  the  arc  lengthens,  the 
light  becoming  more  violet,  and  working  with  greater 
efficiency. 

\Miere  a  450  volt  circuit  is  available,  then  the  lamp 
works  with  280  volts  at  the  terminals,  and  the  arc 
is  about  4  in.  long  and  very  highly  actinic. 

Electrical  Power  for  Gold  Dredgers. 

Amongst  the  many  interesting  uses  of  electrical 
power  in  mining  operations  abroad,  that  of  driving 
gold  dredgers  takes  a  prominent  place.  The  dredgers 
are  located  on  shallow  rivers,  and  have  to  be  continu- 
allv  moved  along  by  winches,  so  that  the  bucket  dredge 
may  continually  attack  fresh  ground.  This  bucket 
dredge  requires  a  good  deal  of  power  in  order  to  work 
it.  as  also  do  the  w"inches  and  the  screens  and  other 
mining  machinery.  The  dredgws  have  been  very 
successful  in  California  and  Xew  Zealand,  and  it  has 
been  found  that  there  is  great  saving  by  driving  the 
machinery  electrically.  It  will  be  seen  that  it  is  much 
easier  to  carry  a  wire  fi'om  the  bank  to  the  dredger 
than  to  have  to  carry  coal,  wood,  or  other  fuel  with 
which  to  drive  steam  engines.  As  a  rule  the  power 
is  transmitted  from  a  waterfall  on  the  same  river. 

Shunt  Resistances  for  Motors. 

Shunt  resistances  for  motors  should  on  no  account 
be  fitted  with  an  oft'  contact,  as,  if  so,  the  shunt  current 
may  be  unwittingly  cut  off  whilst  the  armature  is  in 
circuit,  and  the  result  would  be  either  over-heating 
or  the  motor  running  away.  In  any  case  when 
arranging  shunt  resistance  care  must  be  taken  to 
limit  it  to  the  capacity  of  the  design  of  the  machine. 
Otherwise  the  weakening  of  the  field  and  consequent 
increase  of  speed  may  result  in  so  diminishing  the 
field  magnetic  flux  that  the  action  of  the  armatupfe 
current  becomes  overpowering  and  the  machine 
commences  to  spark. 

Time  of  Starting  Motors. 

In  fixing  the  proportions  of  a  starting  switch  and 
r  >sistance  it  is  generally  assumed  that  the  motor  will 
I  un  up  to  full  speed  in  half  a  minute  or  so.  There 
are  cases,  however,  such  as  when  a  motor  drives  a 
hydro-extractor,  a  heavy  grindstone,  or  circular  saw. 
when  it  may  take  several  minutes  for  the  motor  to  get 
into  its  pace.  If  an  ordinary  starter  is  used  in  such  a 
case,  the  resistance  may  be  all  cut  out  before  the 
motor  has  got  fairly  started  and  the  rush  of  current 
may  bum  out  some  coils.  It  is  most  important,  there- 
fore, for  the  supplier  of  the  starting  switch  to  inquire 
as  to  the  duty  which  the  motor  is  to  perform,  other- 
wise electric  driving  may  be  brought  into  disrepute, 
which  is  not  desired. 

Number  of  Wires  on  Small  Motors. 

Amongst  those  who  are  not  actually  conversant 
with  dynamo  machine  design,  it  may  seem  a  very 
desirable  thing  to  employ  motors  working  at  high 
voltage  and  slow  speed  so  as  to  reduce  the  line  losses, 
and  also  belt  and  gearing  losses  as  much  as  possible. 
A  consideration  of  the  matter  however,  will  show 
that  in  striving  after  these  things  the  motor  may  be 
made  expensive  and  have  a  very,-  delicate  constitution. 
For  example,  a  2-h.p.  230-volt  motor  to  run  at  1,500 
revolutions  a  minute  will  have  a  core  say  7  in.  diametec 
by  5  in.  long  with  40  slots  each  containing  26  No.  17 


S.W.G.  wires,  or  i  ,040  in  all.  Now,  if  it  is  desired 
to  run  this  same  machine  at  300  revolutions  and  with 
a  voltage  of  500,  the  power  would  be  +  h.p.,  and  the 
number  of  wires  would  need  to  be  increased  over  ten 
times,  at  the  same  time  the  number  of  turns  on  the 
field  goes  up  from  12,500  of  S.W.G.  to  over 
30,000  of  a  smaller  sized  wire.  In  fact,  on  account 
of  the  insulation  on  so  many  more  wires  it  is  difficult 
to  crowd  them  on  to  the  same  carcase. 

Short-Cireuited  Coils  on  Motors. 

One  of  the  most  common  faults  in  motors  is  when 
an  armature  coil  is  short-circuited  at  two  points.  In 
case  of  a  dead  short  between  two  separate  coils  the 
short  is  so  serious  that  the  motor  stops  immediately 
and  a  good  deal  of  the  winding  will  probably  be 
burnt  out.  A  short  on  a  single  armature  coil  is 
however,  not  so  serious  a  matter,  and  is,  sometimes, 
a  little  difficult  to  locate.  One  curious  feature  of 
this  kind  of  fault  is  thai  the  motor  shows  a  tendency 
to  run  backwards  at  a  reduced  speed.  By  letting  it 
run  a  little  the  current  heats  up  the  short-circuited 
coil  more  than  the  others,  and  this  will  be  perceptible 
to  the  touch. 

Connecting  Series  Winding  for  Motors. 

In  connecting  up  the  series  turns  of  a  compound 
motor,  such  as  is  used  for  cranes,  hoists,  etc.,  it  is 
important  to  get  the  current  travelling  in  the  right 
direction,  otherwise  the  motor  may  run  away.  Series 
turns  are  usually  added  to  increase  the  torque  at  full 
load,  and  to  do  this  the  current  must  flow  in  the  same 
direction  as  in  the  shunt.  This  results  in  an  increase 
of  magnetic  flux  at  full  load  and  the  speed  drop)s 
perhaps  20  or  30  per  cent.  If  the  series  turns  are 
wTongly  connected  they  will  weaken  the  field  instead  of 
strengthening  it,  and  this  will  give  such  a  greatly 
increased  speed  as  to  break  the  gearing  or  apparatus 
to  which  the  motor  is  coupled. 

The  Eleetric  Lighting  of  Booths. 

The  writer  recently  visited  Dartford  open-air 
market,  and  noticed  that  the  booths  which  Line  one 
side  of  the  High-street  were  all  electrically  lighted 
-by  Nernst  lamps.  This  method  of  lighting  is  in  every 
way  a  very  great  advantage  over  the  old  system  of 
flaring  petroleum  lamps,  as  it  not  only  sets  oft'  the 
goods  in  better  shape,  and  is  much  safer,  but  there 
is  also  an  absence  of  the  e.xtremely  objectionable 
smell  which  accompanied  the  old-fashioned  flare 
lamp.  The  Dartford  Electric  Light  Committee  are 
to  be  congratulated  in  arranging  for  this  service  to 
the  owners  of  booths.  It  is  a  move  which  might  well 
be  adopted  in  all  small  towns  which  have  an  electrical 
plant. 

Electrical  Power  in  India. 

Inexhaustible  power  can  be  obtained  from  the 
head-waters  of  almost  all  great  rivers  in  India.  The 
Government  of  India  has  for  some  time  been  experi- 
menting to  get  the  power  required  for  Jubbulpur 
military  works  from  the  Falls  of  the  Narbuda.  All 
who  have  had  the  e.xperience  of  travelling  round 
the  hill  stations  of  the  Himalayas  or  other  hiU  ranges 
know  the  existence  of  a  number  of  waterfalls,  whose 
power  mav  be  easily  utilised  to  supply  electricity  at 
a  moderate  cost.  For  e.xample.  the  Victoria  Falls  at 
Darjiling,  manv  falls  on  the  road  to  Cashmere  from 
Murree,  and  in  Chota-Xagpur.  The  use  of  waterfalls 
to  supply  power  for  the  generation  of  electricity  is 
best  appreciated  in  places  where  coal  is  scarce  and 
expensive. 
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The"  Small  Cap  Trials. 

The  judges  in  the  trials  of  small  cars  at  Hereford 
(selling  price  not  exceeding  ;^2oo),  were  able  to 
report  that  on  the  whole  the  general  design  and  con- 
struction of  the  cars  showed  much  improvement  on  that 
of  cars  of  the  same  capacity  in  previous  years  ;  and 
what  is  also  very  much  to  the  point,  the  prices'  were 
all  lower.  The  judges  report  makes  very  interesting 
reading,  but  the  exigencies  of  space  are  inexorable, 
so  I  must  refrian  from  going  into  the  details  of  awards. 
Their  remarks  on  construction  are,  however,  of  so  much 
importance  that  they  are  worthy  of  more  than  passing 
attention  and  study  by  the  manufacturers  of  motor- 
cars. 

Points  in  Construction. 

Of  the  cars  which  failed  to  complete  the  runs  a 
few,  nevertheless,  of  promising  novelty,  and  some 
of  already  proved  merit  failed  in  consequence  of 
defects  not  likely  to  be  recurrent.  A  large  number 
of  cars  appeared  to  be  made  up  of  almost  identical 
parts,  individually  well  designed,  but  roughly  and 
sometimes  fiimsily  assembled.  This  was  particularly 
noticeable  with  regard  to  parts  of  tubular  frames, 
back  axles,  gear  box,  and  engine  connections. 
Several  of  the  tubular  frames  were  made  with  weak 
lugs  carrying  the  underframe,  and  five  of  these  lugs 
broke  during  the  trials. 

The  majority  of  live  back  axles  differed  little  in 
design,  except  that  some  had  trussing  stays  to  the 
bevel  gear-box,  whilst  others  left  the  somewhat 
heavy  weight  in  the  middle  of  the  axle  insufficiently 
supported.  The  bevel  gear-box  of  some  axles  is 
conveniently  arranged  to  permit  withdrawal  of  the 
bevel  pinion  without  dismantling  the  axle.  The 
Wolseley,  Siddeley,  and  Prosper-Lambert  cars  carry 
the  back  wheels  on  extensions  of  the  tubular  part 
of  the  axle,  thus  relieving  the  differential  axle  of  all 
weight  and  all  stress  other  than  that  of  torsion — a  con- 
struction to  be  commended.  In  more  than  one 
instance  it  was  found  that  the  axles  were  neither 
parallel  not  at  right  angles  to  the  frame,  nor  did  the 
front  wheels  track  with  the  hind  wheels.  Although 
..  no  appreciable  difference  in  the  wear  of  the  tyres  was 
noticed  at  the  end  of  the  620  miles  of  running,  the 
result  of  improper  alignment  of  axles  cannot  but  have 
a  detrimental  effect  on  the  life  of  some  or  all  of  the 
tyres. 

In  the  construction  and  arrangement  of  brakes 
great  improvement  was  shown.  The  side  brakes 
on  a  few  cars  are  effectively  compensated,  but  in 
others,  where  wire  rope  with  sharp  bends  is  used, 
the  intended  compensation  is  not  effective.  In  several 
cases  the  absence  of  a  flange  on  the  inside  of  the  brake 
drum  permits  the  band  to  wander  from  its  place.  The 
foot  brakes  were  generally  effective,  but  several, 
when  applied,  showed  a  tentlency  to  displace  and 
strain  the  gear-box  shaft,  causing  unnecessary  wear 
of  the  bearings.  Adjustments  of  some  kind,  though 
not  always  accessible,  were  provided  on  all  cars. 

Many  cars  had  steering  gear  of  the  rack-and- 
pinion  type,  with  the  rack  not  protected  in  any  way 
from  the  ingress  of  dust  and  mud.  All  these  showed 
signs  of  considerable  wear,  and  some  were  nearly 
worn  out.  The  steering  gear  was  in  several  cases 
jworly  attached  to  the  frame  by  a  single  bracket 
flange.  With  a  steering  rack  some  distance  below, 
not  stayed  in  any  effective  way  to  take  the  thrust, 
a  twisting  strain  is  thrown  on  the  bracket,  and  causes 


looseness.  Pins  in  the  hnks  of  the  steering  gear 
frequently  had  small  wearing  surfaces,  which  give 
rise  to  backlash  and  rattling,  but  on  the  whole  there 
was  a  general  improvement  in  the  design  and  con- 
struction of  steering  gears.  As  might  be  expected, 
the  number  of  tyre  troubles  was  exceedingly  small. 

Twenty-two  of  the  engines  which  completed  the 
trials  were  vertical  and  four  horizontal.  Many  of 
the  vertical  engines  had  their  commutators  placed 
in  inaccessible  positions  close  to  the  front  or  side  of 
the  frame. 

Causes  of  Stoppage. 

One  of  the  most  frequent  causes  of  stoppage  was 
defective  junctions  in  pipework.  Rubber  connections 
on  water  pipes  are  often  too  short,  and  the  edges  of  the 
pipe  ends,  aided  by  vibration,  cut  through  the  rubber. 
Petrol  and  oil  pipes  frequently  broke  off  at  the  terminal 
collars  or  unions,  owing  to  neglect  to  anneal  after 
brazing,  and  to  the  vibration  of  long  unsupported 
lengths  of  pipe.  Slack-fitting  coarse- threaded  unions, 
which  came  unscrewed,  were  numerous.  Water  pipes 
attached  to  tanks  without  a  flange,  riveted  as  well  as 
soldered,  in  several  cases  came  adrift.  The  use  of 
brass  flanges  on  exhaust  pipe  connections  caused 
trouble,  and  is  to  be  deprecated.  The  petrol  tanks 
on  some  cars  are  inadequate  for  ordinary  require- 
ments, and  a  few  are  placed  too  low  to  feed  the 
carburetter  on  steep  hills. 

Except  for  broken  pipes,  no  troubles  arose  through 
insufficient  lubrication.  A  few  cars  are  fitted  with 
ring  lubricated  bearings,  a  feature  which  might  with 
advantage  be  more  generally  adopted.  The  number 
of  stoppages  on  the  road  caused  by  defects  in  inlet 
valves  shows  the  need  of  attention  to  proper  design 
of  the  cottars  and  the  fittings  at  the  end  of  the  stem. 
There  was  marked  superiority  in  the  cleanliness  of 
those  cars  provided  with  good  aprons  or  undercasings. 
One  badly-fitted  apron,  however,  caused  trouble, 
and  several  aprons,  leaving  large  open  spaces,  were 
ineffective. 

The  electric  wiring  on  most  of  the  cars  had  received 
more  attention  than  was  usual  a  year  ago,  but  still 
left  much  to  be  desired.  The  two  cylinder  Humber 
and  the  De  Dions  in  particular,  and  also  the  Swifts, 
the  Mobiles,  the  Wolseleys,  and  the  Siddeley,  have 
taken  special  pains  to  avoid  loose  wires,  with  their 
consequent  hability  to  breakage,  more  particularly 
in  the  case  of  the  heavy  high-tension  leads.  Terminals 
on  British-designed  cars  were  notably  better  con- 
sidered than  those  on  the  usual  foreign  type. 

The  consumption  of  petrol  varied  considerably 
(from  13  gallons,  i  pint,  to  39  gallons,  7  pints),  for 
the  620  miles,  the  best  performance  (by  a  7-h.p.  Clyde), 
being  remarkable  and  the  average  highly  creditable. 
The  performance  of  the  cars  generally  was  remarkably 
good,  but  the  judges  were  of  opinion  that  a  greater 
distance  than  Coo  miles  is  necessary  to  bring  out  by 
automatic  records  the  qualities  of  the  cars  and  their 
minor  but  important  details. 

They  also  called  attention  to  the  fact  that  although 
the  non-stop  performances  provide  an  automatic 
indication  of  some  of  the  qualities  of  the  cars  and 
drivers  combined,  the  important  matters  upon  whicli 
the  ultimate  durability,  performance  and  choice  depend 
are  chiefly  shown  by  the  examination  and  consideration 
of  details  which  take  place  after  the  non-stop  runs 
have  been  completed. 
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Shipbuilding  Prospects. 

In  some  quarters  we  hear  of  rather  better  conditions 

in  shipbuilding  circles,  as  the  last  term  of  the  com 

mercial  year  begins.       But  what  improvement  there  is 

is  far  from  being  general.     On  the  Clyde,  for  instance, 

vhilst    the   builders   at   Greenock   and    Port-Glasgow 

•em  well  supplied  with  work  for  the  winter,  those  on 

he   upper  reaches  of  the  river  are  ver\'  poorly  off, 

iid  in  two  or  three  cases  practically  all  the  hands 

ere  paid  off  in  August,   for  want  of  new  work.     It 

as  been  pointed  out  that  while  the  launches  from  the 

cotch  yards  in  August  amounted  to  32,000  tons,  the 

^w    contracts    booked    by    Scotch    builders    during 

le  same  month  were  probably  not  of  less  tonnage,  and 

ere  certainly  as  much  as  30,000  tons.     The  argument 

rem  this  would  seem   to  b^  that   the  position   there 

-  being  well  maintained.     But  this  is  not  so,  for  the 

ew  contracts  are  confined  to  a  very  small  proportion 

t    the    army    of    builders.     These    August    contracts 

ncluded    three    new    turbine   boats    to   be   built     by 

Jessrs.   William   Denny  and   Bros.,   of  Dumbarton — 

ne  a  large  cargo  and  passenger  boat  for  the  Union 

-  teamship  Company  of  New  Zealand,  and  two  passenger 

oats  of  about  1,600  tons  each  for  the  Cross-Channel 

'  rv'ice  of  the  South-Eastem  and  Chatham  Railways. 

\mong  the  other  August  contracts  were  two  or  three 

argo  boats,   but    the    bulk   of    the   tonnage   was  in 

;ver    steamers,    fishing    steamers,    ice-breakers    and 

arges.      In  ^hort,  the  list  contains  no  evidence  of  any 

eal  revival  of  demand  for  merchant  shipping. 

Freight  Prospects. 

Yet  there  is  some  improvement  in  freights,  especially 
1  the  East,  where,  however,  the  improvement  seems 
irgely  due  to  the  withdrawal  of  the  boats  of  the 
.gular  lines  in  the  China  and  Japan  trades.  As  these 
oats  have  been  taken  off  rather  than  run  the  risk 
f  overhaul  by  Russian  cruisers,  a  demand  has  been 
reated  for  "tramps"  which  has  rather  sent  up  freights, 
•loreover,  the  risks  and  e.xpenses  of  the  trade  at  present 
■quire  a  rate  of  remuneration  to  induce  owners  to 
:nd  their  boats  out.  Therefore,  such  improvement 
n  freights  as  has  occurred  in  this  connection  is  no  indi- 
ation  of  better  times.  There  are,  however,  indications 
i  a  prospective  enlarged  demand  for  ocean  tonnage 
hrough  the  shortage  of  the  European  grain  harvests, 
..e  abundance  of  the  Indian  and  Argentine  crops, 
nd  the  prospective  good  har\-est  in  Australia — apart 


from  the  probable  wants  of  Russia  and  Japan  when 
the  war  is  over.  The  wastage  of  shipping-  during  the 
war  has  been  great,  and  it  will  have  to  be  replaced. 
There  is,  of  course,  an  immense  surplus  of  merchant 
shipping  in  the  world  at  present,  but  it  is  not  being 
added  to  at  the  moment  by  America  and  only  to  a 
small  e.xtent  by  Germany,  whilst  the  natural  wastage 
is  always  going  on  as  well  as  the  special  wastage 
due  to  the  war.  We  should  not  be  surprised,  there- 
fore, if  1905  witnesses  considerable  activity  in  ship- 
building. 

Shipbuilding  Costs 

Opinions,  of  course,  differ  as  to  whether  or'  not 
costs  have  touched  bottom  in  this  countrj-.  We  are 
inclined  to  think  they  have  not,  because  the  price  of 
shipbuilding  labour  is  extremely  dear  compared 
with  other  labour,  and  has  been  very  little  reduced 
since  the  time  of  depression  set  in.  Labour  is  the 
chief  item  of  cost  in  the  construction  of  the  hull  of  a 
ship,  and  the  price  paid  for  the  mere  bone  and  muscle 
of  the  riveter  is  out  of  all  proportion  to  its  economic 
value.  An  adjustment  of  this  item  should  be  helped 
by  the  more  e.\tensive  adoption  of  hydraulic  and 
pneumatic  riveting  machines,  etc.  Then,  steel  ship 
plates  will  be  cheaper  if  the  Americans  make  their 
promised  raid  on  our  markets.  They  have  already 
sold  several  thousand  tons  on  the  Tyne  and  Clvde, 
and  it  is  said  that  they  are  preparing  to  unload  large 
quantities  during  the  winter.  Our  own  steel  makers 
contend  that  prices  are  already  low  enough,  and  their 
object  is  by  combination  to  keep  up  rates  rather 
than  allow  them  to  fall  to  the  unremunerative  figure, 
which  prevailed  during  the  last  period  of  depressions 
But  no  amount  of  combination  will  be  able  to  keep  up 
prices  if  America  deluges  us  with  low  offers.  More- 
over, German  ship  plates  are  in  the  market.  This  is 
why  we  are  inclined  to  think  that  shipbuilding  costs 
have  not  yet  touched  bottom.  And  builders  are 
certainly  wilUng  to  accept  specifications  just  now 
at  very  low  figures. 

Shipbuilding  Labour. 

As  against  the  lowering  of  costs  there  is  the  possi- 
bility of  labour  disputes  in  the  industry.  With 
regard  to  the  engineers,  the  elements  for  a  rupture 
are  always  present.  At  a  Central  Conference  of  the 
Engineering   Employers'   Federation   and   the  A.S.E., 
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proposals  from  the  districts  for  reductions,  and  applica- 
tions from  the  men  for  advances,  were  considered. 
No  settlement  was  effected,  but  the  whole  subject  was 
adjourned  for  a  couple  of  months,  in  order  that  each 
side  might  have  an  opportunity  of  examining  into  the 
allegations  of  the  other  with  regard  to  the  state  of 
trade  in  the  several  districts.  But,  meanwhile,  the 
employers  on  the  North-East  Coast  have  notified 
their  intention  to  reduce  wages  next  month,  and  if 
they  do  so,  a  strike  is  by  no  means  improbable.  If 
a  strike  begins  there,  it  will  probably  extend  to  all 
the  shipbuilding  districts.  The  problem  will  then  be 
what  will  be  the  course  of  action  of  the  Federation 
of  Engineering  Employers  ?  The  actual  trouble  will 
be  only  in  the  marine  engine  shops,  but  the  Federation 
includes  practically  all  the  engineering  firms  of  all 
descriptions  all  over  the  country.  We  do  not  wish 
to  anticipate  evil  but  we  fear  there  are  troublous 
times  ahead  in  the  engineering  trade,  of  which  the 
general  public  has  at  present  no  inkling.  There  may  also 
be  trouble  in  the  Scotch  ship-yards,  inasmuch  as  the 
General  Federation  of  Shipbuilding  Trade  Unions  has 
taken  up  the  threshed-out  question  of  weekly  pays 
on  the  Clyde.  The  Federated  Shipbuilding  Employers 
on  the  Clyde,  in  response  to  the  requests  of  the  men* 
three  years  ago  adopted  the  system  of  weekly  pay- 
ments for  one  year.  They  came  to  an  agreement  with 
the  men  that  if  there  was  less  broken  time  with  the 
weekly  than  with  the  fortnightly  pay  the  weekly 
pay  would  be  made  permanent,  but  that  if  there  was 
no  reduction  in  the  broken  time  the  old  system  would 
be  returned  to.  The  men  agreed  to  this,  but  they 
made  no  effort  to  secure  a  continuance.  On  the 
contrary,  they  took  as  many  idle  days  in  the  week 
as  they  had  formerly  done  in  the  fortnight,  and  at 
the  end  of  the  year  the  employers  declared  the  experi- 
ment a  failure,  and  returned  to  the  fortnightly  pays — 
which  it  is  understood  the  wives  and  families  of  the 
shipyard  workers  much  prefer.  But  the  Federation 
of  Trade  Unions  is  now  taking  up  the  matter  as  a 
grievance,  and  they  will  rush  it  to  the  front  when 
they  think  the  time  opportune. 

New  Turbine  Allan  Liner. 

An  important  event  in  shipbuilding  has  been  the 
launch  by  Messrs.  Workman,  Clark  and  Co.,  of  the 
Victorian,*  the  first  of  two  turbine-driven  vessels 
ordered  by  the  Allan  line,  for  their  Canadian  mail 
and  passenger  service.  She  is  a  finely-modelled 
steamer  with  ample  accommodation  for  over  1,300 
passengers.  In  case  of  war  she  will  be  available  as  a 
transport,  and  when  engaged  in  such  service  she  will 
have  a  capacity  for  carrying  3,000  troops.  The  principal 
dimensions  of  the  ship  are,  length  540  ft.,  breadth 
60  ft.,  depth  42  ft,  6  in.,  and  she  has  a  displacement 
of  13,000  tons.  She  is  divided  by  bulk-heads  into  i  i 
compartments,  which  together  with  the  sub-divisions 
of  the  double  bottom  allow  the  vessel  to  have  20  distinct 

*  Further  details  and  a  view  of  the  steamer  appear 
on  page  310. — Eu. 


water-tight  spaces.  The  Victorian  is  constructed 
to  the  highest  class  of  the  British  Corporation  Registry 
of  Shipping,  and  the  strength  of  the  hull  has  been 
specially  augmented  for  the  requirements  of  the 
Classification  Society  to  meet  the  heavy  weather  of 
the  North  Atlantic.  There  are  eight  decks,  of  which 
six  are  entirely  for  the  use  of  passengers.  The  funnel 
has  a  diameter  of  20  ft.  The  boiler  capacity  requires 
some  48  furnaces.  Accommodation  for  first  and 
second-class  passengers  is  of  the  highest  order. 
Marconi's  wireless  telegraphic  system  is  installed  on 
board,  and  by  its  aid  it  is  intended  to  publish  a  daily 
newspaper  in  connection  with  which  a  complete 
printing  outfit  and  press  are  erected.  There  are 
insulation  chambers  for  the  carriage  of  fruit  and  dairy 
produce  from  Canada,  in  conjunction  with  which 
there  is  a  large  refrigerating  plant  on  the  cold  air 
system.  There  is  space  available  for  8,000  tons  of 
cargo,  for  the  rapid  handling  and  discharge  of  which 
special  facilities  are  provided.  Messrs.  Workman, 
Clark  and  Co.  have  adopted  the  Parson's  patent 
turbine  as  that  of  which  shipbuilders  have  the  most 
experience.  There  are  five  engines,  three  for  the 
purpose  of  driving  the  steamer  ahead  and  two  to  take 
her  astern. 

Defective  Shipping. 

A  Parliamentary  paper  gives  details  of  the  cases  in 
which  during  the  period  from  July  ist,  1903,  to  June 
30th,  1904,  Board  of  Trade  officers  have  detained 
British  ships  as  unsafe  by  reason  of  their  defective 
condition,  or  because  of  overloading  or  improper 
loading.  Similar  particulars  are  given  in  relation 
to  foreign  vessels,  and  summaries  show  respectively 
the  total  number  of  ships  ordered  to  be  detained  as 
unsafe  in  the  period  mentioned  and  since  October 
I  St,  1876.  From,  the  tables,  it  appears  that  between 
July  ist,  1903,  and  June  30th,  1904,  three  steam- 
ships and  one  sailing  vessel  were  found  to  be  defective 
in  hull,  equipments,  or  machinery,  while  21  steam- 
ships and  foifr  sailing  vessels  were  declared  to  be  unsafe 
owing  to  overloading,  or  improper  loading,  15  of  the 
latter  total  being  foreign.  Since  October  ist,  1876, 
the  total  number  of  ships  ordered  to  be  detained  by 
reason  of  defects  in  hull,  equipments,  or  machinery, 
was  946,  of  which  232  were  classed.  Of  the  full 
number,  153  were  iron  steamships,  25  wooden  steam- 
ships, 14  iron  sailing  ships  and  754  wooden  sailing 
ships.  Two  iron  steamships,  and  eight  wooden 
sailing  ships,  were  found  to  be  safe,  928  ( 1 50  iron  steam- 
ships, 28  wooden  steamships,  14  iron  sailing  ships, 
and  739  wooden  sailing  ships)  were  declared  after 
examination  to  be  unsafe.  One  iron  steamship  and 
seven  wooden  sailing  ships  were  improperly  detained. 
The  total  number  of  vessels  detained  on  the  ground 
of  overloading,  or  improper  loading,  in  the  same 
period  was  1,085  '<  ^^^  ^'^77  were  found  to  be  unsafe — 
935  iron  steamships,  6  wooden  steamships,  25  iron 
sailing  ships,  and  iii  wooden  sailing  ships.  Seven 
iron  steamships  and  one  iron  sailing  ship  proved  to 
be  safe. 


The  Junior  Institution  of  Engineers  Welcomed  to  Germany* 


PERHAPS  the  decision  that  Germany  should  be  the 
location  of  the  summer  meeting  of  this  society-  may 
have  been  regarded  by  some  of  its  manj-  friends  as  of 
too  ambitious  a  character,  but  the  great  success  of  the 
gathering  has  justified  in  a  most  ample  manner  the 
Council's  selection  of  the  rendezvous.  The  members 
were  received  with  the  greatest  kindness  throughout  the 
extensive  tour,  which  included  Dusseklorf,  Oberhausen, 
Benrath,  Elberfeld,  Hanover.  BerUn,  Mariendorf, 
Charlottenburg,  Leipsic,  Frankfort-on-Maine,  Hanau, 
Homburg,  and  the  Rhine. 

DUSSELDORF. 

The  proceedings  opened  on  August  13th,  when  in 
the  evening,  at  the  fine  Municipal  Concert  Hall  at 
Dusseldorf,  the  civic  authorities  tendered  greetings 
on  the  Institution's  first  entrance  to  the  Fatherland. 
Associated  in  the  ceremony  as  hosts  were  the  Institu- 
tion of  German  Iron  Founders,  the  Lower  Rhine 
District  Association  of  German  Engineers,  and  the 
Dusseldorf  Institution  of  Architects  and  Engineers. 
Mr.  Samuel  Cutler,  jun.,  M.I.Mech.E.,  the  Junior 
Engineers'  genial  chairman,  on  this  occasion  and  at 
at  other  times  gave  fluent  utterance  in  German 
to  the  Institution's  acknowledgments,  as  did  also 
Mr.  F.  R.  Durham,  Assoc.M.Inst.C.E.,  of  Frank- 
fort-on-Maine, the  indefatigable  hon.  secretan,'  of  the 
meeting.  The  following  day  was  spent  in  an  inspec- 
tion of  the  Dusseldorf  Exhibition,  under  the  guidance 
of  Mr.  Emile  Hess. 

OBERHAUSEN. 

Next  morning  an  early  train  wa  -  taken  for  Oberhausen 
in  order  to  visit  the  great  iron,  steel,  and  engineering 
works  of  the  Gutehortnungshutte.  Two  divisions  were 
formed,  one  proceeding  to  the  blast  furnaces,  steel 
works,  and  rolling  mills,  the  other  to  the  steel,  iron  and 
metal  foundries,  and  engine  and  bridge  works,  etc. 
After  being  entertained  to  luncheon  in  the  Works  Club 
House,  the  members  went  on  to  the  Benrather  Crane 
Works — one  of  the  largest  of  its  kind  in  Europe — 
the  methods  of  testing  the  various  parts,  s\-stems 
of  erection,  and  other  details  being  fully  explained  to 
the  visitors. 

ELBERFELD. 

On  leaving  Dusseldorf  the  party  made  for  Elberfeld 
for  the  purpose  of  seeing  the  Langen  Mono-rail  Sus- 
pended Electric  Railway,  which  has  been  described 
in  the  columns  of  P.\ge's  M.'vg.^zixe.  The  line  now 
carries  about  10,000,000  passengers  per  annum. 
Under  the  guidance  of  the  engineers  a  complete 
inspection  of  the  Une  was  made,  including  car  sheds, 
power  house  (current  is  supplied  from  the  municipal 
works),  stations,  etc. 

HANOVER. 

In  the  afternoon  the  members  arrived  at  Han- 
over, where  on  the  next  day  the  first  visit  was  to 
Messrs.  Korting  Brothers'  Works,  erected  in  the  year 
187 1,  and  now  giving  employment  to  2,500  hands. 
Here  some  special  experiments  with  Korting  injectors, 
steam  jet  elevators,  condensers,  blowers,  pulsators, 
etc.,  were  carried  out.  The  importance  of  the  heating 
engineering  department  of  Messrs.-  Korting  may  be 
gathered  from  the  fact  that  annually  5.500  tons  of 
castings,  1,500  tons  of  wTought  iron  tubes,  and  33,000 
valves  are  made  use  of.  Hospitable  entertainment 
followed  the  visit,  and  the  Hanover  Engine  Works 
were  then  inspected.  They  were  founded  in  1835. 
and  have  developed  to  such  an  extent  that  about  2,000 
workmen  are  now  employed.  The  manufacture  of 
locomotives  forms  the  principal  work  carried  on,  that 
department  having  been  started  in  1846.  The  total 
output   to  date  has  been  close  on  4,300,   and   forty 


engines  can  be  fitted  up  simultaneously.  The  toast 
of  the  "  Hannoversche  Maschinebau "  having  been 
obser\'ed  on  lea\-ing,  the  members  then  made  their 
way  to  the  Westinghouse  Brake  Company's  Works, 
the  construction  and  operation  of  the  brake  being 
fully  explained,  with  the  aid  of  an  experimental 
apparatus  such  as  is  installed  at  the  London  depot. 
King's  Cross. 

The  Hanover  Gas  Works  were  then  .entered,  so  that 
the  Paris  electro  turbine  gas  retort  charging  machine 
might  be  seen  at  work.  In  carriages  kindly  provided 
by  Mr.  L.  Korting.  the  engineer  of  the  works,  and 
President  of  the  German  Association  of  Gas  and 
Water  Engineers,  the  members  subsequently  had  a 
most  enjoyable  drive   to   Herrenhausen. 

Mr.  Korting  also  acted  as  cicerone  to  the  members 
on  the  following  morning,  when  the  Zoological  Gardens, 
provincial  museum,  and  other  places  were  visited. 

BERLIN, 

In  the  afternoon  came  the  journey  to  Berlin,  which 
was  reached  at  about  seven  o'clock.  Friday  morning 
was  occupied  by  a  most  interesting  visit  to  the  Berlin 
Electric  Overhead  and  Underground  Railway.  At 
the  Students'  Union  Club  at  Charlottenburg  the 
members  of  the  party  were  entertained  to  luncheon  by 
Messrs.  Siemens  and  Halske,  whose  works  were 
visited  in  the  afternoon. 

"SUMMER  DINNER." 

The  Institution's  Summer  Dinner  was  successfully 
held  in  the  evening  at  the  Central  Hotel,  Berlin,  the 
opportunity  being  taken  for  presenting  to  Mr.  Durham 
a  leather  writing  case,  suitably  inscribed,  in  expression 
of  the  members'  appreciation  of  his  valuable  services 
as  hon.  secretary. 

On  the  following  day  the  Mariendorf  Gas  Works 
of  the  Imperial  Continental  Gas  Association  were 
visited  in  the  morning,  and  the  Royal  Technical  High 
School  at  Charlottenburg  in  the  afternoon. 

LEIPZIC. 

On  Monday  afternoon,  -\ugust  22nd,  the  party  left 
Berlin  for  Leipsic,  remaining  there  till  Wednesday, 
when  they  went  on  to  Frankfort-on-Maine.  On  the 
invitation  and  under  the  guidance  of  the  engineer, 
Mr.  W.  H.  Lindley,  M.Inst.C.E.,  the  Water  and 
Electricity  Works  at  Frankfort  and  the  Sewage 
Works  at  Hanau  were  inspected. 

The  arrangements  made  for  these  visits  were  most 
excellent,  and  might  well  be  followed  in  this  country. 
Previous  to  the  members  going  over  each  works, 
Mr.  Lindley.  with  the  aid  of  diagrams  and  drawings, 
gave  a  general  description  in  the  form  of  a  short 
lecture. 

HOMBURG. 

.\n  excursion  to  Homburg  took  place  on  Friday 
afternoon,  when  the  Director  of  the  Baths  conducted 
the  members  over  the  old  and  new  buildings.  Dinner 
was  served  in  the  evening  on  the  historic  Kurhaus 
Terrace,  followed  later  by  the  fireworks  of  the  Annual 
Summer  Festival. 

THE  RHINE. 

The  next  day  the  members  travelled  by  train  from 
Frankfort  to  Bi'ebrich  to  join  the  Rhine  express  steamer 
for  the  trip  to  Bonn  and  thence  by  train  to  Cologne 
and  so  on   to  Flushing  and  England. 

It  should  be  mentioned  that  two  extra  visits  were 
made,  one  at  Berlin  to  Mr.  W.  Pittler's  Experimental 
Works,  and  the  other  to  Messrs.Pittler's  Lathe  Works  at 
Leipsic.  The  cordial  thanks  of  the  Institution  are  due 
to  the  man\-  German  friends  who  assisted  in  making 
the  Junior  Engineers'  visit  so  pleasant  and  instructive. 
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The  above.views  clearly  show  the  breech  mechanism  of  the  gun.     The  carrier  lor  the  shell  is  slewed  round  to 
breech  at  the  moment  of  loading.     The  rate  of  fire  is  two  or  three  shots  per  minute. 
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THE  INSTITUTION  OF  MINING  ENGINEERS, 


FIFTEENTH    ANNUAL    GENERAL    MEETING    AT   BIRMINGHAM. 


THE  fifteenth  annual  general  meeting  of  the 
Institution  of  Mining  Engineers  was  held 
at  Birmingham  on  September  J4th,  Mr.  James 
Cope  Caclniiui  in  tlie  chair.  Among  those 
present  were  : — 

W.  P.  Abell,  Duffield  ;  S.  Alsop,  Codnor  ;  R.  S. 
Anderson,  Armley  ;  T.  Atherton,  Armley  ;  F.  R. 
Atkinson,  Congleton ;  W.  N.  Atkinson,  Stoke-on- 
Trent  ;  T.  W.  Austin,  Walsall  ;  J.  Barrowman, 
Hamilton  ;  A.  H.  Bennett,  Bristol  ;  G.  J.  Binns, 
Duffield;  H  Bennett,  Brough  ;  J.  Walton  Brown 
(secretary)  ;  J.  B.  Burns,  Rugeley  ;  Prof.  Bur- 
stall,  Birmingham  ;  W.  G.  Chambers,  Conisboro'  ; 
Charles  Chandley,  Nottingham  ;  W.  H.  Chapman, 
Cradley  ;  W.  Charlton,  Walsall  ;  E.  B.  Clark,  Sheilield  ; 
W.  F.  Clark,  Aldridge  ;  H.  E.  Coke,  Nottingham  ; 
T.  J.  Davies,  West  Bromwich  ;  W.  H.  Davies,  Stoke- 
on-Trent  ;  C.  C.  Ellison,  Barnsley  ;  H.  C.  Else, 
Sheffield;,  D.  L.  Evans,  Cardiff;  S.  A.  Everett, 
Nottingham  ;  George  Farmer,  Conisboro'  ;  T.  E. 
Forster,  Newcastle-on-Tyne  ;  G.  C.  Fowler,  Cinder 
Hill  ;  J.  W.  Fryar,  Mansfield  ;  W.  E.  Garforth  ;  M. 
George,  Edinburgh  ;  A.  W.  Glazebrook,  Dudley  ; 
A.  Grcenwell,  London ;  G.  Greenwell.  l^jynton  ; 
J.  Hamilton,  Glasgow;  H.  R.  Hewitt,  H.M.I. 
Derby  ;  Isaac  Hodges,  Normanton  ;  L.  Holland, 
Hampstead  ;  R.  Holiday,  Pontefract  ;  H.  W. 
Hughes,  Dudlev  ;  Prof.  Hummell,  Birmingham  ; 
G.  P.  Hyslop,  Shelton,  Stoke-on-Trent  ;  H.  Ingold, 
Sheffield  ;  D.  Jackson,  Newmains  ;  R.  C.  Jackson  ; 
W.  B.  M.  Jackson,  Clay  Cross  ;  H.  Jeans,  London  ; 
H.  Johnson,  Dudley  ;  W.  Kirkby,  Leeds  ;  G.  A. 
L-.wis,    Derby;     F.    W,    Llewellyn,     Alsager  ;      Prof. 


H.  Louis,  Newcastle  ;  S.  Lucas,  Sheffield  ;  G.  W. 
McCreath,  Glasgow  ;  G.  E.  McMurtrie,  Radstock  ; 
S.  Martin,  Bristol;  S.Mason,  Glasgow;  I.  Meacham 
(President  I.M.E.  for  South  Staffordshire  and 
East  Worcestershire) ;  F.  G.  Meachem,  Dudley  ; 
M.  H.  Mills,  Mansfield  ;  R.  T.  Moore,  Glasgow  ; 
J.  Morris,  Cramhngton,  Northampton  ;  W.  Morris, 
Newcastle  ;  A.  Mount-Haes,  London  ;  H.  B. 
Nash,  Barnsley  ;  J.  Nevin,  Mirfield  ;  J.  T.  Onions, 
Wolverhampton  ;  Davidge  Page,  London  ;  W.  J.  T. 
Payne,  Pontefract  ;  H.  C.  Peake,  Walsall  Wood  ; 
W.  Randell,  Birmingham  ;  Prof.  Redmayne, 
Birmingham  ;  C.  H.  Robertson,  Newcastle  ; 
R.  D.  Robinson,  Tanworth  ;  J.  C.  Roscamp, 
Newcastle  ;  J.  Simpson,  Heworth  ;  C.  A.  Slater, 
Sheffield  ;  Alexander  Smith,  Birmingham  ;  W.  Smith, 
Ayr  ;  J.  B.  Sneddon,  Mid-Calder  ;  Arthur  Sopwith, 
Cannock  ;  S.  L.  Thatcher,  Walsall  ;  J.  J.  TurnbuU, 
Bengal  ;  T.  Turner,  Kilmarnock  ;  S.  F.  Walker,  Bath  ; 
W.  Waterhouse,  Bedworth  ;  E.  Watson,  Cannock  ; 
W.  H.  Whitehouse,  Walsall  ;  R.  S.  Williamson, 
Hednesford  ;  W.  Williamson,  Hamilton  ;  J.  R.  R. 
Wilson,  etc.,  etc. 

Members  had  the  advantage  of  a  central 
and  well-appointed  meeting  place  in  the 
Anatomical  Theatre  of  the  University. 

Mr.  Bennet  H.  Brough  (secretary  of  the  Iron 
and  Steel  Institute)  arrived  with  a  large 
contingent  of  the  Belgian  Engineers,  who 
had  so  lately  enjoyed  the  hospitality  of  the 
Iron  and  Steel  fraternity  in  London.  A 
hearty  welcome   to   Birmingham  having   been 
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accorded  to  members  on  behalf  of  the  South 
Staffordshire  and  East  Worcestershire  Asso- 
ciation— 

The  President  acknowledged  the  compUment, 
and  proceeded  to  remark  that  as  many  of 
them  were  aware  there  was  a  number  of 
Belgian  engineers  present.  He  then  extended 
to  them  a  hearty  welcome  to  the  meeting. 
At  his  request,  Professor  Louis  conveyed  the 
welcome  to  the  \'isitors  at  some  length, 
speaking  in  French. 

M.  Jules  Magery,  speaking  from  the  Presi- 
dent's right,  acknowledged  this  courtesy, 
remarking  that  it  was  a  source  of  intense 
gratification  to  his  compatriots  to  make  the 
acquaintance  of  so  many  distinguished  en- 
gineers and  to  participate  in  the  programme 
which  had   been   so  kindly  arranged. 

ANNUAL    REPORT. 

The  Secretary  (Mr.  J.  Walton  Brown)  read 
the  fifteenth  annual  report,  of  which 
the  follo\nng  is  an  abstract : — 

The  six  societies  constituting  the 
Institution  of  Mining  Engineers  are  the 
same  as  last  year,  namely,  the  Midland 
Counties  Institution  of  Engineers  ;  the 
Midland  Institute  of  Mining,  Civil  and 
Mechanical  Engineers  ;  the  Mining  Insti- 
tute of  Scotland  ;  the  North  of  England 
Institute  of  Mining  and  Mechanical 
Engineers  ;  the  North  Staffordshire 
Institute  of  Mining  and  Mechanical 
Engineers  ;  and  the  South  Staffordshire 
and  East  Worcestershire  Institute  of 
Mining  Engineers. 

A  table  exhibiting  the  progress  of  the 
membership  since  the  formation  of  the 
Institution  in  1889  shows  that  while  in 
1890  the  members  numbered,  1239,  the 
present  roll  of  the  Institution  is  2,704. 

The  Manchester  Geological  and  Mining 
Society  having  applied  to  join  the  Insti- 
tution of  Mining  Engineers  from  August 
ist,  1904,  their  request  was  acceded  to. 
The  federation  of  this  Society  with  the 
Institution  of  Mining  Engineers  will  add 
a  considerable  number  to  the  member- 
ship, and  the  inclusion  of  the  papers  read 
before  that  Society  will  materially 
increase  the  value  of  the  Transactions. 

Sir  Clement  Le  Neve  Foster  was  elected 
an  honorarx'  member  of  the  Institution 
in  February,  1904,  and  the  council  regret 
to  report  his  sudden  death.  A  vote  of 
Sympathy  and  condolence  has  been  sent 
to  his  widow  and  familv. 

Prizes  have  been  awarded  to  the 
writers  of  the  following  papers,  which 
are  printed  in  the  Transactions  (vols, 
xxiv.  and  XXV.)  : — 

"  The  Femie   Explosion."       By  Mr. 

William  Blakemore. 
"  Sinking  bv  the  Freezing  Method  at 
Washington,  County  Durham." 
Bv  Mr.  Mark  Ford. 


"  Miner's      Anaemia,    or     Ankvlostomiasis."     By 

Dr.  J.  S.  Haldane. 
"  The  Marl  Slate  and  Yellow  Sand  of  Northum- 
berland   and    Durham."      By    Prof.    G.    A. 
Lebour. 
"  The  Occurrence  of  Gold  in  Great  Britain  and 

Ireland."     By  Mr.  J.  Malcolm  McLaren. 
"  The  Probability  of  Finding  Workable  Seams  of 
Coal    in    the     Carboniferous    Limestone    or 
Bemician   Formation,    beneath   the   Regular 
Coal-measures       of      Northumberland      and 
Durham  with  an  Account   of   a  recent  Deep 
Boring  made,  in  ChopweU  Woods,  below  the 
Brockwell  Seam."     By  Mr.  J.B.  Simpson. 
The  papers  published  in  the  Transactions  during  the 
past  vear  have  been  of  a  varied  character,  and  the  high 
standard  of  the  Transactions  has  been  well  maintained. 
The  reports  includes  a  detailed  list  which  comprises 
sixty-one  papers,  and  demonstrates  the  varied  nature 
of  the  subjects  dealt  with  in  the  Transactions. 

THE    PRESIDENT. 

The  announcement  that  Sir  Lowthian  Bell 
had  accepted  the  presidency  for  the  coming 
year  was  greeted  with  much  applause. 


m:^.'j.\mes  cope  cadmax. 
Retiring  President 
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A  vote  of  thanks  to  the  retiring  President, 
Mr.  James  Cope  Cadman,  followed — that  gentle- 
man remarking  that  owing  to  the  untiring 
work  and  co-operation  of  the  Council,  the 
office  had  been  more  a  pleasure  to  him  than 
a  matter  of  hard  work.  He  regretted  the  un- 
avoidable absence  of  Sir  Lowthian  Bell,  but 
hoped  that  they  would  have  the  advantage 
of  his  presence  at  the  London  meeting. 


THE    PAPERS. 


THE     MINING     DEPARTMENT     OF 
THE  UNIVERSITY  OF  BIRMINGHAM. 

THE  place  of  honour  was  allotted  to  Pro- 
fessor Redmayne's  paper  on  the  above, 
which  gave  a  full  account  of  the  scheme  of 
mining  education  followed,  and  a  detailed 
description  of  the  mining  equipment.  The 
following  is  an  abstract : — 

SCHEME     OF     INSTRUCTION. 

Mining  is  a  very  extensive  and  diversified  subject  ; 
indeed,  in  its  entirety  it  may  well  be  spoken  of  as  an 
agglomeration  of  subjects,  so  the  courses  of  instruction 
and  study  to  be  pursued  at  the  university  have  been  so 
arranged  as  to  meet  the  requirements  of  those  engaged 
in  all  or  any  of  its  different  branches.  The  field  covered 
by  county  council  mining  lecturers  is  in  no  wise  tres- 
passed upon,  and  it  may  be  stated  that  ro  evening 
classes  are  held.  Admirable  work  is  being  accom- 
plished in  the  Midlands  by  the  able  lecturers  appointed 
by  the  county  councils  ;  the  classes  are  large,  and  the 
students,  in  the  majority  of  cases,  enthusiastic.  Some 
of^the  more  advanced  of  the  latter  naturally  proceed  to 
the  university,  and  constitute  a  very  desirable  class 
of  students. 

The  full  three  years'  curriculum  ha^  been  constructed 
on  the  principle  of  giving  a  thorough  grounding  in 
pure  science  during  the  first  two  years  (witli  instruction 
in  the  theory  and  practice  of  mining),  and  devoting  the 
third  and  last  year  entirely  to  the  application  of  the 
scientific  knowledge  so  acquired  to  engineering:  mining, 
mechanical,  civil,  electrical,  and  metallurgical — 
all  specialising  and  research  work  in  mining  being 
relegated  to  a  post-graduate  or  fourth  year. 

No  mining  laboratory  practice  during  the  first  year, 
but  a  considerable  length  of  time  is  given  to  laboratory 
work  in  the  second  and  third  years. 

The  summer  school  of  practical  mining  takes  place  in 
every  long  vacation,  the  object  being  to  devote  several 
weeks  in  each  year  entirely  to  the  detailed  study  of 
the  plant  and  methods  of  working  of  a  particular  class 
of  important  mines,  so  that  students  may  see  for  them- 
selves in  actual  practice  much  that  they  have  had 
described  to  them  in  the  lecture  theatre  and  cla.ss- 
rooms.  Questions  are  asked,  problems  discus.sed, 
notes  taken  and  sketches  made  ;  and  the  students  are 
brought  into  close  contact  with  the  captains  of  mining 
industry,  whose  ranks  they  hope  some  day  to  join — in 
itseli  a  wholesome  experience.  Or  the  termination  of 
the  summer  school  the  students  prepare  a  report  on  all 


the  work  done,  which  they  submit  to  the  professor 
for  his  inspection.  Last  year's  summer  school  was 
devoted  to  the  study  of  the  mining  of  clay-band  and 
hpsmatite  iron  ores  of  the  North  of  England  and  the 
coal  mining  methods  of  Cumberland,  Northumberland 
and  Durham.  This  year  the  students  specialised  in 
gold,  manganese,  lead,  and  slate  mining  in  North  Wales, 
as  well  as  carrying  out  a  topographical  survey  and 
railway  traverse  for  some  miles  through  mountainous 
country.  Besides  the  summer  school  numerous  visits 
to  the  collieries  and  other  mines  of  the  Midlands  are 
made  during  the  session. 

Underground  surveying,  and  the  modes  of  connecting 
surface  and  underground  surveys  will  be  carried  out 
in  the  experimental  mine,  now  nearly  completed,  which 
for  this  purpose  alone  will  constitute  a  most  valuable 
piece  of  apparatus. 

The  plan  of  the  Applied  Science  Buildings  at 
Bournbrook  is  so  designed  as  to  allow  of  allocating  a 
separate  block  to  distinct  subjects,  with  a  central  hall 
common  to  all  the  sections  of  applied  science.  All 
the  blocks  radiate  from,  and  are  connected  together  by, 
a.  large  semi-circular  corridor.  Each  of  these  blocks  is 
as  large  as  Birmingham  Town  Hall.  The  latter  build- 
ing would  go  inside  the  central  block.  Besides  these 
blocks,  there  are  sundry  outside  buildings  :  the  power- 
station,  foundry,  fitting  shop,  and  the  smelting  section 
of  the  metallurgical  department. 

MINING     EQUIPMENT. 

The  paper  proceeded  to  describe  the  portion  of  the 
building — chiefly  the  basement  floor  of  block  C — assigned 
to  mining,  and  the  arrangements  made  for  Ihe  museum, 
draughting-room,  departmental  library,  class-room,  small 
research  coal  mining  laboratory,  photographic  dark  room, 
and  large  coal  mining  laboratory.  In  the  latter,  many 
operations  relating  to  coal-mining  will  be  practically 
demonstrated  and  experiments  carried  out  by  the 
students,  such  as  the  construction  and  working  of 
machine  drills,  coal  cutting  machinery,  socketting  of 
ropes,  determination  of  the  strength  of  materials  (such 
as  ropes,  girders,  props  and  wooden  beams),  and  the  con- 
struction and  testing  of  safety  lamps.  Apparatus  for 
all  of  these  purposes  are  either  now  under  consideration 
or  being  designed.  Additional  laboratory  instruction 
and  experimental  research  work  will  be  carried  on  in  the 
experimental  coal  mine  placed  outside  the  building. 

The  cross  or  end  part  contains  ( i )  the  large  metal 
mining  laboratory  ( the  largest  individual  mining  labora- 
tory in  the  world),  (2)  a  smaller  or  mechanical  assay 
laboratory,  inwhich  instruction  and  experimental  work 
will  be  carried  out  on  a  few  ounces  of  ore  at  a  time  with 
small  hand-worked  apparatus,  and  (3)  a  general  store 
room  common  to  all  of  the  mining  laboratories. 

A  detailed  description  followed  of  the  plant  already 
under  order,  and  being  constructed  by  Messrs.  Eraser 
and  Chalmers,  Ltd.,  of  Erith. 

ORE    TREATMENT. 

The  plant  in  the  large  laboratory  will  be  driven  by 
electric  motors,  the  power  being  conducted  along  cable 
laid  from  the  power-house  along  a  subterranean 
corridor.  The  power  required  will  not  amount  to 
more  than  20  h.p.  in  all. 

The  maximum  quantity  of  water  required  will 
be  about  200  gallons  per  minute,  if  all  the  largo 
machines  were  going  at  once,  but  as  this  will 
never  happen  150  gallons  per  minute,  or  even  less,  will 
be  the  most  that  is  likely  to  be  required  at  any  one  time. 
But  as  this  is  a  very  large  amount  of  water,  and  more 
than  it  is  desirable  to  draw  from  the  city    mains,    it 


Mr.  C.  Reginald  Wixn. 

(Messrs.  Cnarles  Winn  and  Co., 
tirmingham.) 


Mr.  X.  R.  Chandler.      Mr.  X.  Ch.\ndler. 

(Messrs.  Bjmstedand  Chandler, 
Hednesford.) 


Mr.  A.  Mou-Vt-Haes. 

(The  Humbolt  Engineering 
Works  Co..  kalk.) 

Professor  F.  \V.  Burstall.  M.Sc,  M.A.,  M.Inst.C.E  ,  M.I.M.E 
(Professor  of  Engineering  at  the  Birmingham  University.) 
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has  been  arranged,  therefore,  to  use  the  same  water 
over  and  over  again,  passing  it  through  a  settling  tank 
of  about  2,000  gallons  capacity,  and  elevating  it  to  a 
distributing  tank  by  means  of  a  pump.  Using  the  same 
water  over  again,  involves  the  use  of  muddy  water  for 
washing,  but  as  the  ore  will  also  be  used  over  and  over 
again,  this  muddiness  will  not  increase.  This  arrange- 
ment is  being  pursued  in  the  mining  laboratories  at 
Columbia  University,  New  York  City,  and  Professor 
Munroe  assured  the  writer  that  it  had  answered  ad- 
mirably. It  is  as  well,  of  course,  to  treat  but  one  kind 
of  ore  at  a  time,  and  to  clean  out  all  pumps,  pipes  and 
tanks  before  treating  another  ore,  but  at  Columbia 
University  this  does  not  prevent  them  from  using  two 
or  three  machines  simultaneously  (on  the  same  ore)  if 
necessary. 

The  distributing  mains  will  be  large,  some  as  large  as 
6  in.  in  diameter,  in  order  to  keep  the  velocity-head  low 
at  all  times,  so  that  the  discharge  remains  practically 
constant  at  any  faucet,  even  if  several  are  open  and 
closed  on  the  same  line. 

An  interesting  section  was  also  devoted  to 
the  experimental  mine,  but  we  omit  this,  as 
the  subject  is  dealt  with  in  a  special  article  in 
the  present  issue. 

A  complete  description  of  the  engineering 
department  was  then  given  by  Mr.  Hummel. 

CONGRATULATIONS    AND    CRITICISMS. 

Congratulatory  remarks  followed  by  the  Chairman, 
who  thought  that  not  only  Birmingham,  but  the  Mid- 
lands generally,  must  be  very  proud  of  the  equipment 
described. 

Mr.  Mills  called  attention  to  the  necessity  of  some 
arrangements  being  made  for  the  housing  of 
students  at  the  University.  He  also  regretted  that 
nothing  had  been  said  as  to  the  necessity  of  teaching 
mining  men  languages  in  what  would  undoubtedly 
be  the  Mining  University  of  England. 

Mr.  G.  J.  Binns  raised  the  question — Ought  a  student 
to  attend  the  mijiing  school  before  commencing  work 
in  the  mine  or  afterwards  ? 

Mr.  W.  N.  Atkinson  asked  the  older  members  to  do  all 
they  could  to  urge  those  entering  upon  a  mining  career 
to  take  advantage  of  the  University  course,  as  it  was  only 
by  increasing  the  scientific  knowledge  of  members  of 
the  profession  that  they  would  be  able  to  hold  their  own 
against  foreign  competitors. 

After  further  discussion,  Mr.  Chandley  emphasised 
the  importance  of  the  cost  element.  It  was  not  the 
slightest  use  to  have  very  clever  engineers  unless  the 
coal  could  be  got  out  at  a  price  at  which  it  would 
pay.  This  speaker  said  that  what  was  wanted  was  the 
demand  for  trained  men.  There  were  no  more  con- 
servative people  than  colliery  owners,  and  it  seemed  to 
him  that  those  were  the  people  \\\&y  had  to  educate. 
There  was  not  the  demand  there  ought  to  be  for 
efficiently  taught  men,  and  the  sooner  coUierj-  owners 
recognised  this  the  better. 

Mr.  Sj'dney  F.  Walker  afterwards  addressed  the  meet- 
ing at  ^ome  length.  There  was,  he  said,  a  strong  feeling 
that  the  .Americans  and  Germans  had  got  ahead  of  this 
country  because  of  their  advance  in  technical  education. 
In  future  they  would  be  better  able  to  cope  with  that, 
especially  as  the  mining  section  had  been  laid  out  on 
practical  lines.  It  appeared  that  his  experiences  of 
technical  students  in  electrical  work  had  not  been 
most  satisfactory.  He  considered  that  technical 
colleges  very  largely  crammed  students  with  a 
number    of  useless  facts  and  figures.      He   was  glad 


to  see  the  inclusion  of  a  refrigerating  apparatus  in  the 
department,  though  it  was  only  a  small  one.  He  be- 
lieved it  was  the  only  teaching  body  possessing  such  an 
apparatus.  Cold  storage  was  rapidly  growing,  and  was 
affecting  almost  every  industry.  It  would,  in  future, 
help  mining  engineers  very  considerably  to  solve  many 
awkward  problems  underground. 

Mr.  Martin  said  he  would  regret  anv  remarks  which 
might  be  taken  to  deprecate  scientific  education,  as 
he  realised  that  b^-  their  training  and  the  application 
of  practice  to  theor\-,  the  Germans  had  got  ahead 
of  us.  He  hoped  to  see  England  holding  its 
position,  and  not   falling  behind  in   the  race. 

Several  other  points  were  raised,  one  member  sug- 
gesting that  the  mining  courses  arranged  should  be 
so  elastic  that  students  might  have  the  opportunity 
of  spending  part  of  the  week  at  the  actual  pit  mouth. 
Professor  Louis  offered  hearty  congratulations  to 
Professor  Redmayne  and  the  Midlands  on  the  acquisi- 
tion of  the  excellent  equipment  that  had  been  described, 
though  as  regards  the  curriculum,  there  were  many 
points  on  which  he  differed  from  him.  In  the  course 
of  further  remarks,  he  emphatically  laid  it  down  that 
no  man  should  be  allowed  to  teach  mining  until  he 
had  had  a  good  many  years'  practical  experience  in 
the  management  of  mines.  He  took  emphatic  exception 
to  Mr.  Hummell's  statement  that  the  engineering 
course  was  intended  to  equip  students  so  as  to  make 
them  at  once  serviceable  at  engineering  works.  This 
he  thought  was  impossible,  and  if  it  were  possible,  it 
would  be  inadvisable. 

A  hearty  vote  of  thanks  for  the  paper  having  been 
passed.  Professor  Redmayne  replied  at  some  length, 
agreeing  heartily  with  the  suggestions  re  the  housing  of 
students  and  the  teaching  of  languages.  With  regard 
to  the  latter,  the  difficulty  was  to  get  everything 
into  the  three  years'  course.  Eventually  they  would 
have  a  tour  years'  course,  and  then,  of  course, 
languages  would  be  included. 

With  regard  to  a  suggestion  that  some  of  the 
machinery  might  become  obsolete,  he  explained  that 
it  was  proposed  to  have  a  hall  of  machines,  in  which 
machinery  lent  by  manufacturers  would  be  constantly 
passing  through.  Referring  to  the  point  raised  by  Mr. 
Binns,  he  said  his  own  personal  leaning  was  to  the 
plan  of  letting  the  student  have  a  year's  practical 
experience  at  a  colliery  before  going  to  a  university. 
He  entirely  agreed  with  Professor  Louis  as  to  the 
necessity  of  practical  experience  for  teachers  of  mining, 
and  had  himself  spent  many  years  in  the  mine. 


COAL  MINING  IN  ASTURIAS,  SPAIN. 

PROFESSOR  HENRY  LOUIS,  M.A., 
A.R.S.M.,  F.I.C.,  in  the  above  paper 
presented  some  out  of  the  way  facts  concerning 
a  little-known  mine.  An  abstract  of  the  paper 
was  read  by  the  author,  which  enabled  the 
lunch  interval  to  be  reached  in  reasonable 
time  : — 

The  province  of  Asturias  is,  as  is  well  known,  the 
most  important  coal-mining  district  in  Spain.  One 
of  the  most  important  coal-fields  is  that  traversed 
by  the  River  Nalon,  which,  rising  among  the  northern 
flanks  of  the  Cantabrian  mountains,  flows  swiftly  in 
a  north-westerly  direction. 

The  coal-measures  in  the  above  field  consist  of  alter- 
nations of  firm  shales,  sandstones  of  moderate  hard- 
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ness  and  limestones,  with  numerous  coal-seams,  usually 
from  2  ft.  to  6  ft.  in  thickness,  lying  at  steep  angles 
ranging  from  30  deg.  to  6c  deg.  to  the  horizontal,  these 
strata  constituting  the  lowest  members  of  the  carbon- 
iferous formation.  The  coal  is  a  good  bituminous 
coal,  and  fairly  hard  and  clean. 

The  mine  selected  for  description  is  one  of  the 
smaller  mines  of  the  district,  and  is  situated  near  the 
village  of  Polo  de  Laviana,  the  methods  of  working 
being  somewhat  more  primitive  than  those  in  use 
in  some  of  the  larger  collieries.  Owing  to  the  Spanish 
laws  which  control  the  granting  of  mining  concessions, 
it  is  usually  difficult  to  secure  large  royalties,  and  the 
one  in  question  contains  only  some  2,300  ft.  (700 
metres)  along  the  strike  by  2,300  ft.  (700  metres)  along 
the  dip  of  the  seam.  There  are  two  seams,  only  one 
01  which  is  being  worked  at  present,  the  total  amount 
of  coal  existing  in  the  royalty  being  estimated  at 
about  1,000,000  tons.  The  seam  being  worked  averages 
about  3  ft.  in  thickness  ;  it  pinches  to  about  i  ft.  in 
places,  but  in  others  it  is  fully  4  ft.  thick  ;  the  floor 
consists  of  a  firm  hard  fireclay,  the  roof  of  a  firm  strong 
shale  that  stands  well  as  a  rule,  but  is  treacherous  in 
places,  tending  to  come  away  from  a  thick  bed  of 
sandstone,  some  26  ft.  above  it.  The  other  seam 
averages  2  J  ft.  thick,  has  a  very  bad  roof,  and  is 
200  ft.  below  the  first-named.  The  dip  is  30  deg.  to 
35  deg.  to  the  north-west. 

The  output  of  the  mine  is  about  50  tons  of  coal  per 
working  day,  but  exceptionally  up  to  70  tons  per  day 
have  been  produced. 

iJ  Only  natural  ventilation  is  employed,  and  no  means 
appear   to   be   used   to   direct   the   air-currents  ;     the 


latter  are  feeble,  but  appear  to  be  sufficient.  No  gas 
has  ever  been  seen  ;  the  levels  are  tolerably  damp, 
but  the  working-faces  are  comparatively  dry ;  the 
coal,  however,  does  not  make  much  dust.  Naked  oil- 
lamps  of  the  universal  Spanish  pattern,  fed  with 
olive-oil,  are  everywhere  used,  one  or  two 
safety-lamps  being  occasionally  employed  for  testing 
purposes. 

The  average  cost  of  the  coal,  everything  included, 
in  railway  wagons,  is  said  to  be  about  8  pesetas  or 
5s.  4d.  per  ton.  The  selling  prices  per  ton  on  rail  at 
the  mine  are  said  to  be  as  follows  :  Lump  coal,  24 
pesetas  or  i'6s.  ;  nuts,  23  pesetas  or  15s.  4d.  ;  washed 
smalls,  18  pesetas  or  12s.  ;  unwashed  smalls,  12 
pesetas  or  8s.  It  will  be  seen  that  whatever  criticisms 
may  be  directed  at  the  technical  aspects  of  Asturian 
coal-mining,  its  financial  results  can  only  be  regarded 
in  this  country  with  feelings  of  profound  envy. 

The  author  was  heartily  thanked  for  his  paper  on  the 
motion  of  Mr.  Brough,  who  noted  the  value  of  putting 
on  record  out  of  the  way  details  of  the  kind  included 
in  the  paper.  Mr.  Brough  related  some  of  his  own 
experience  in  Spain,  where  olive  oil  had  been  used  as 
described.  He  found  the  item  of  olive  oil  a  considerable 
expense,  because  the  miner  would  insist  on  drinking  it. 
They  tried  petroleum,  paraffin,  and  all  sorts  of  things 
mixed  with  it,  but  the  liquid  continued  to  disappear  at 
the  same  extravagant  rate,  the  miner  using  oil  in- 
discriminately for  his  lamp,  his  hair,  and  his  dinner. 
(Laughter.) 

Professor  Louis  subsequently  explained  that  in 
Asturias  this  did  not  affect  the  cost  of  working  as  the 
men  provided  their  own  oil. 


MEMBERS  OK   THE    INSTITUTION   OK    MINING   ENGINEERS    RETURNING    KROM    THE    VISIT   TO 
SIR  ALKRED   HICKMAN's   IRON  AND  STEEL  WORKS.  • 


The   Institution   of   Mining  Engineers. 
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British  Tnonison-  Inspector  of  Mines        Xewcastle-on-Tyne. 

Houston  Co.,  Ltd.  for  Southern 

District. 


THE    PROBLEM    OF    GOB-FIRES. 

AFTER^the  lunch  interval  a  long  but  valuable 
paper  with  the  above  title  was  read  by 
Mr.  George  Farmer. 

The  writer  shows  that  the  laws  of  the  atomic  theory 
and  the  laws  of  combining  proportions  are  very  closely 
associated  with  the  reactions  of  the  gob  and  gob- 
material  ;  that  a  definite  quantity  of  mechanical 
energy  is  equivalent  to  a  definite  quantity  of  heat  ; 
and  that  oxygen  is  present  in  the  goaf,  and  carried  in 
from  such  sources  as  the  chemical  constituents  of  the 
material,  the  air,  moisture,  etc.  There  are  thus  three 
conditions  necessary  for  spontaneous  combustion,  a 
combustion  which  would  result  in  a  fire. 

Coal  absorbs  oxygen  quickly,  and  more  quickly  as 
the  surface  open  to  oxidation  increases,  and  as  the 
heat  increases  ;  so  that,  any  cause  which  will  split  up 
the  gob-material  will  aid  in  initiating  a  fire.  Moisture 
assists  the  oxidation  and  heating  by  splitting  up  the 
gob-material,  so  that  this  may  be  considered  an 
important  factor. 

The  depth  from  the  surface,  with  the  peculiar  con- 
ditions attached  to  each  colliery  separately  from  others, 
may  influence  the  liability  of  the  seam  to  spontaneous 
combustion  ;  hence,  as  the  workings  become  deeper, 
and  the  normal  temperature  of  the  mine  is  increased, 
there  will  be  greater  risk  of  the  occurrence  of  these 
fires. 


In  every  case  in  which  a  fire  has  been  properly 
located,  props  left  in  the  goaf,  or  ribs  of  coal  left  against 
faults,  or  /alls  in  working  stalls  burying  a  rib  of  coal 
have  been  found  to  be  the  origin.  Hence,  a  good  deal 
in  the  way  of  preventing  these  fires  depends  to  some 
extent  in  the  management  ot  the  collieries  ;  and  in 
oxygen  being  allowed  to  percolate  into  the  goafs  in 
such  quantities  as  to  breed  fire. 

In  any  method  of  extinction,  means  must  be  taken 
for  cooling  the  hot  material,  by  the  application  of 
substances  which  will  absorb  the  heat  and  reduce  its 
temperature  to  such  a  degree  that  combustion  entirely 
ceases  in  a  natural  atmosphere  ;  or  by  the  removal  of 
the  combustible  material  from  the  influence  of  the 
heat. 

EXTINCTION. 

.\lthough  the  means  adopted  for  preventing  gob- 
fires  may  lessen  their  extent  and  frequency,  yet  it  is 
not  always  possible  to  prevent  them.  As  the  present 
coal-seams  become  worked  out,  it  will  be  clearly  in- 
evitable to  resort  to  seams  Ipng  at  a  greater  depth, 
leading  to  enhanced  difficulties  of  working,  one  of 
which  will  be  increased  liability  to  gob-fires  ;  and  re- 
course will  have  to  be  made  to  different  methods  of 
extinguishing  these  fires  under  the  different  and 
difficult  conditions  then  encountered.  Time  is  the 
most  important  factor,  and  precious  moments  wasted 
may  mean  failure ;  if  the  fire  is  given  time  to  spread 
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its  extinction  will  become  more  difficult,  and  may 
entail  the  closing  of  a  section  of  the  mine,  or  of  the  whole 
colliery. 

STOPPING     THE     FIRE, 

The  object  of  this  method  is  to  isolate  the  portion 
of  workings  on  fire,  and  to  prevent  the  access  of  air 
to  the  fire.  After  deciding  on  a  line,  with  the  fewest 
number  of  openings  crossing  it,  air-tight  stoppings 
or  barriers  are  built  in  each  of  these  openings.  If 
the  air  can  be  effectually  kept  from  the  fire  in  this  way, 
it  may  soon  extinguish  itself,  but  it  is  not  always 
possible  to  close  all  crevices.  In  some  instances, 
fires  have  been  sealed,  and,  upon  the  place  being  re- 
opened, the  fire  was  found  to  have  been  extinguished  ; 
whilst  other  fires  have  been  sealed,  and  although  the 
fierceness  of  the  fire  has  been  apparently'  killed  at  the 
time,  as  soon  as  the  air  has  again  been  admitted,  the 
smouldering  fire  has  again  burst  out  in  fury.  Very 
divergent  opinions  exist  as  to  how  long  it  is  necessary 
to  seal  off  a  gob-fire  before  it  can  be  re-opened.  Some- 
times, it  has  been  found  necessary  to  close  the  shafts 
by  putting  scaffolding  in  them,  but  this  method  is 
liable  to  give  the  idea  that  the  fire  is  sealed  off,  when 
it  is  not  sealed  ;  and  it  is  not  a  good  method. 

DROWNING    OUT    THE     FIRE. 

This  method  is  very  effectual  where  it  can  be  adopted, 
and  may  be  accomplished  by  stopping  the  pumps 
and  allowing  the  water  to  rise,  or  by  sending  water 
down  from  the  surface.  This  method  is,  however, 
very  costly,  for  the  water  has  to  be  pumped  out  after 
the  fire  has  ceased,  whilst  the  deteriorated  condition 
of  the  strata  and  coal  makes  its  adoption  a  last  resource. 
It  is  an  undesirable  method  where  the  roof  and  floor 
is  of  a  softish  or  of  a  clayey  nature  ;  and  the  moistened 
coal  is  very  liable  to  again  take  fire. 

CARBONIC    ACID. 

This  gas  can  be  produced  in  large  quantities  by  the 
action  of  hydrochloric  acid  on  limestone,  and  then 
conducted  through  pipes  to  the  seat  of  the  fire  ;  the 
seat  of  the  fire  being  made  practically  air-tight  by  the 
means  of  stoppings.  This  gas  has  the  decided  ad- 
vantage over  water  of  not  injuring  the  workings,  and, 
mixing  with  fire-damp,  reduces  the  danger  of  explosion. 
Its  use  does  not  seem  to  be  advantageous,  however, 
for,  while  it  has  been  used  effectually  in  some  cases, 
Mr.  W.  H.  Chambers*  states  that,  in  the  case  of  a 
colliery  near  Rotherham,  where  the  shafts  were  sealed 
and  carbonic  acid  was  passed  through  the  stoppings, 
it  was  found  that  the  gas  merely  suspended  the  burn- 
ing, which  broke  out  as  badly  as  before  when  air  was 
re-admitted. 

FILLING     OUT    THE     FIRE. 

The  most  effectual  method,  and  in  the  end  the 
cheapest  as  well  as  the  safest,  is  that  of  driving  into 
the  goaf  and  filling  out  the  material  that  is  on  fire  ; 
and  for  the  complete  extinction  of  gob-fires  this  is  the 
only  efficient  method,  as  the  danger  of  the  material 
again  becoming  ignited  is  avoided  by  its  being  sent 
to  the  surface.  The  method  of  filling-out  has  been 
resorted  to,  and  has  been  the  means  of  completely 
extinguishing  many  fires  at  the  Denaby  Main  colliery. 
A  full  description  of  this  method  of  extinction  has  been 
given  by  Mr.  W.  H.  Chambers. f     The  difficulties  are 

*  "  Notes  on  Gob-fires,"  by  Mr.  W.  H,  Chambers, 
Trans.Inst.M.E.,  1899,  vol,  xvii.,  page  154. 
t  Ibid. 


often  very  considerable,  for,  while  air  is  especially 
necessary  for  the  workmen  on  account  of  the  great 
heat  and  the  poisonous  gases  evolved,  yet  such  air 
helps  to  increase  the  combustion. 

A  hard-and-fast  rule  cannot  be  adopted  for  the 
extinction  of  gob-fires,  as  each  district  worked  under 
their  own  peculiar  conditions,  and  each  gob-fire  must 
be  dealt  with  on  its  own  merits. 

In  summing  up  the  long  discussion,  the  President 
remarked  that  there  was  no  royal  road  in  dealing  with 
this  question.  The  observations  of  the  various 
speakers  showed  the  truth  of  the  statement  that  each 
fire  must  be  dealt  with  according  to  the  peculiar 
circumstances  of  the  case. 

Jlr.  Farmer  received  a  cordial  vote  of  thanks. 


THE  BENGAL  COAL  FIELDS  AND 
SOME  METHODS  OF  PILLAR 
WORKING  IN  BENGAL,  INDIA. 

A  PAPER  packed  with  facts  and  figures  was 
then  presented  with  the  above  title  by 
Mr.  George  A.  Stonier,  A.R.S.M.,  F.G.S., 
who  in  his  introductory  remarks  says  : — 

The  coal-output  of  India  has  wonderfully  increased 
during  the  last  twenty-three  years.  In  1880,  only 
1,020,000  tons  were  raised  ;  while  for  1903,  the  output 
totals  7,374,000  tons,  valued  at  21,754,000  rupees; 
and  the  industry  employed  nearly  88,000  persons 
daily.  Coal-bearing  strata  in  India  are  of  varying 
geological  ages  :  Cretaceous  and  Tertiary  beds  yield- 
ing 4\  per  cent.  ;  and  the  Gondwana  beds  (Permo- 
Trias),  95^^  per  cent,  of  the  output  of  this  mineral. 

In  1903,  the  province  of  Bengal  furnished  nearly 
6,298,000  tons  (or  85I  per  cent,  of  the  total  output 
for  India)  entirely  from  the  Gondwana  beds,  which 
may  be  conveniently  divided  into  an  Upper  Coal 
Series  (or  Raniganj  of  Blanford)  and  a  Lower  Coal 
Series  (or  Barakar  of  Blanford).  The  former  yielded 
2,230,000  tons,  and  the  latter  contributed  4,068,000 
tons.  Four  companies  mined  31  per  cent,  of  the 
production,  82  per  cent,  was  mined  from  European, 
and  18  per  cent,  from  Indian  owned  colleries. 

METHODS    OF     PILLAR     WORKING. 

At  most  of  the  pits,  the  roof  is  good,  the  floor  and 
coal  are  hard,  and  the  dip  is  small.  Gas  has  been 
detected  in  small  quantities  at  five  collieries.  One 
seam  is  95  ft.  thick,  and  the  portions  worked  vary  in 
thickness  from  2?,  ft.  to  45  ft.  Longwall  working 
was  attempted  some  years  ago  in  the  Raniganj  coal 
field,  but  it  was  discontinued. 

As  a  rule,  a  quarry  is  commenced  at  the  outcrop  ; 
and  as  it  pays  to  remove  a  large  overburden  from  thick 
seams,  a  number  of  huge  open  excavations  have  been 
formed.  When  the  cover  overlying  a  seam  is  too 
thick  to  be  economically  removed,  or  when  the  seam 
is  tliin,  gallieries,  from  8  ft.  to  12  ft.  wide,  are  driven, 
both  on  the  dip  and  along  the  strike  of  the  seam.  It 
is  uuual  to  start  from  the  top  of  the  seam  with  a  height 
of  6  ft.,  and  after  this  drive  has  advanced  some  dis- 
tance, to  deepen  it  to  the  full  height  of  the  seam,  by 
cutting  out  the  remainder  of  the  coal  in  successive 
steps.  The  pillars  of  coal,  left  between  the  galleries, 
vary  from  12  ft.  to  40  ft.  and  occasionally  are  100  ft. 


(^1)  View  of  buildings  in  course  of  construction  at  the  Birmingham  University,  Bournbrook. 

(2)  Members  of  the  Institution  of  Alining  Engineers  at  Sir  Alfred  Hickman's  Iron  and  Steel  Works. 

(349) 
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square,  the  larger  pillars  being  left  in  the  case  of  thick 
seams  or  thick  cover. 

The  paper  occupied  the  attention  of  the  meeting 
for  a  considerable  time,  and  was  discussed  at  length, 
the  author  receiving  a  hearty  vote  of  thanks. 

The  remaining  papers  were  taken  as  read. 


The  results  of  a  few  personal  experiments 
are  appended  to  the  paper,  fully  justifying  the 
assertion  that  the  imminently  dangerous  pro- 
perties of  coal-dust  are  minimised  to  an  in- 
finitesimal quantity  by  the  treatment  it  affords. 


AN   IMPROVED  APPARATUS    FOR 
LAYING  DUST  IN  COAL  MINES. 

npHE  following  is  an  abstract  from  a  paper 
-■■      on  the  above  subject  by  Mr.  J.  Cresswell- 
Roscamp. 

Many  attempts  have  been  made  to  water  and  lay 
the  dust  on  the  roads,  sides,  and  timbers  in  coal  mines, 
and  methods  have  even  been  introduced  and  brought 
before  the  members  claiming  to  prevent  the  accumulation 
of  the  dust.  However,  no  apparatus  hitherto  devised 
for  this  purpose  has  been  entirely  satisfactory  in 
efficiency    and    practice. 

One  method  by  which  this  has  been  effected  is  an 
improved  watering  tub,  which,  in  outward  appear- 
ance, is  similar  to  an  ordinary  colliery  tub.  The 
mechanism  is  simple,  consisting  of  two  small  pumps, 
with  cylinders  3  in.  in  dameter  by  2  in.  stroke,  and  an 
air  cylinder  7  in.  in  diameter  and  14  in.  high,  driven 
direct  from  one  axle  of  the  tub  and  connected  to  three 
sprayers  or  nozzles  fitted  so  that  either  one  or  all  may 
be  used.  In  this  simplicity  of  construction  there  are 
several  advantages,  as  no  packing  is  required,  there 
is  no  gearing  to  get  out  of  order,  and,  in  fact,  the  whole 
contrivance  is  readily  handled  and  easy  of  access. 
The  action  is  as  follows  :  The  water  (or  other  liquid) 
is  forced  by  the  pumps  into  the  air  cylinder,  which 
causes  a  regular  and  unpulsating  column  to  flow 
along  the  pipes  and  out  of  the  nozzles.  These  sprayers 
or  nozzles  are  fitted  with  a  specially  constructed  screw 
apparatus  round  which  the  liquid  is  forced,  and  which 
gives  the  spray  a  circular  momentum  reaching  a  breadth 
up  to  30  ft.  The  sprays,  thus  emitted,  are  in  the  shape 
of  inverted  cones  impinging  on  each  other  and  becom- 
ing so  completely  atomised  and  aerated  that  they  in 
reality  become  a  vapour.  This  vapour  is  carried  along 
by  the  air  current  and  can  clearly  be  felt  from  100  ft. 
to  150  ft.  behind  the  tub  when  it  is  in  motion.  In  this 
way,  therefore,  the  whole  surface  of  the  roadway  is 
damped,  and  as  will  readily  be  perceived,  the  spray, 
assuming  the  shape  and  nature  as  it  does,  is  able  to 
damp  all  surfaces  approached  both  in  front  and  behind. 
Where  water  is  applied  with  any  force  on  dust  that 
is  thoroughly  dry  it  runs  off  with  the  finer  dust  in  the 
form  of  spherules  and  then  becomes  a  means  of  raising 
the  dust  rather  than  laying  it.  The  spray  being  thus 
atomised  should  not  have  any  ill  elifects  on  the  roof, 
floor,  or  sides  of  the  roads. 

The  tub  will  travel  and  do  its  work  quite  as  efficiently 
by  any  means  of  haulage,  be  the  system  main  and  tail, 
endless  rope,  or  horse  ;  and  it  is  quite  as  easily  moved 
along  by  manual  labour  as  an  ordinary  tub.  The 
liquid  sprayed  need  not  necessarily  be  water,  and 
lime  water,  whitewash,  or  any  other  preservative  of 
timber  may  be  ejected  in  a  similar  manner.  A  tub 
of  ordinary  size  will  contain  sufficient  liquid  to  lay  the 
dust  over  a  distance  of  between  one  and  two  miles  of 
roadways.  A  tap  is  fitted  to  the  pipe  connecting  the 
pumps  and  the  nozzle,  and  when  this  is  turned  the 
liquid  flows  back  into  the  tank  instead  of  out  of  the 
nozzles,  when  a  spray  is  not  desired. 


THE  PRINCIPAL  GOLD-MINING  DIS- 
TRICTS AND  MINES  OF  WESTERN 
AUSTRALIA. 

SOME    valuable   notes    on    the    above   were 
presented    in    a     paper    by    Mr.    W.    T. 
Saunders  : — 

The  town  of  Kalgoorhe  is  the  principal  gold-mining 
centre  ;  and  the  most  successful  and  largest  mines 
are  for  the  most  part  situated  in  the  vicinity  of  Boulder, 
a  small  township  about  three  miles  south-east  of 
Kalgoorlie  on  a  stretch  of  country  known  as  the"  Golden 
Mile."  On  this  stretch  are  three  distinct  belts  of  ore, 
two  running  parallel  (direction,  about  south  45  deg. 
east  and  north  45  deg.  west)  known  respectively 
as  the  west  belt  and  the  east  belt,  and  the  third  the 
well-known  Oroya  chute  which  runs  at  a  very  easy 
gradient  in  a  southerly  course  ranging  in  width  from 
a  few  feet  to  200  feet,  and  in  thickness  from  a  few 
feet  to  20  feet,  and  having  an  average  value  of  about 
;^i,500  per  foot  run.  In  the  last-named  belt  the  payable 
ground  lies  between  the  North  Kalgurlie  and  Lake 
View  Consols  properties  inclusive,  and  in  the  west  belt 
between  the  Ivanhoe  and  Hannans  North  Star  pro- 
perties inclusive.  The  lodes  or  bodies  of  ore  in  both 
belts  are  lenticular  in  form  and  can  best  be  described 
as  similar  to  strings  of  beans  one  under  the  other  ; 
they  are  therefore  of  very  varying  thickness,  varying 
from  a  few  feet  to  20  feet  and  more.  The  west  belt 
comprises  four  and  the  east  belt  two  main  lodes  : 
the  formation  being  diorite.  The  principal  mines  on 
the  west  belt  are  Ivanhoe,  Great  Boulder,  and  Golden 
Horseshoe  ;  on  the  east  belt.  Lake  View  Consols, 
Great  Boulder  Perseverance,  and  North  Kalgurlie  ; 
and  on  the  Oroya  chute,  Brownhill,  Associated  Northern, 
and  Oroya  Brownhill.  The  ore  on  the  west  belt  is 
to  a  certain  extent  free  milling,  the  free  gold  contents 
running  about  40  per  cent,  of  the  total,  but  in  the  east 
belt  and  the  Oroya  chute  the  gold  values  are  mostly 
£ontained  in  the  telluroid,  and  very  little  free  gold  is 
caught.  Kalgoorlie,  the  principal  town,  is  situated 
about  300  miles  by  rail  from  Fremantle,  the  port  of 
call  for  Western  Australia  of  the  different  lines  of  mail 
and  other  steamers.  It  is  a  fine  modern  town  with  a 
population  of  about  30,000  inhabitants  :  it  has  fine 
up-to-date  buildings,  electric  trams,  electric  light,  etc. 
The  climate  in  summer  is  hot  and  dry,  the  temperature 
running  up  to  112  deg.  F.  and  over  in  the  shade. 
The  heat,  however,  is  not  particularly  oppressive, 
being  dry,  and,  speaking  generally,  the  people  look 
well  and  healthy.  In  winter  the  climate  is  said  to  be 
perfect.  The  greatest  inconvenience  is  caused  by 
the  dust,  and  when  there  is  a  high  wind  it  is  very  un- 
pleasant. Until  recently  the  great  trouble  was  the 
want  of  water,  both  for  mining  and  other  purposes. 
The  water  obtained  locally  in  the  shafts,  wells,  etc., 
being  salt,  had  to  be  condensed,  and  was  consequently 
a  costly  item.  This  trouble,  however,  has  been  re- 
moved, and  the  district  is  now  well  and  plentifully 
supplied  with  water  by  a  pipe  line  from  Mundaring  : 
distant  about  280  miles. 
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^Mining  claims  are  leased  from  the  Government  for 
2 1  years,  and  can  be  surrendered  or  renewed  (practically 
speaking)  at  will.  The  cost  of  leasing  mining  claims 
is  £1  per  acre  per  annum.  One  lease  must  not  comprise 
more  than  24  acres,  if  more  than  this  area  is  required 
a  separate  lease  for  each  block  of  24  acres  or  portion 
thereof  must  be  taken  out.  No  royalties  are  demanded 
until  the  property  becomes  profitable,  and  then  the 
Crow-n  exacts  5  per  cent,  of  the  profits,  or,  in  the 
case  of  a  company,  5  per  cent,  of  the  dividends  paid. 

The  wages  paid  in  the  district  per  day  of  eight  hours 
are  as  follows  :  Men  working  machine  drills,  1 3s.  4d.  ; 
day  miners,  not  working  drills,  lis.  8d.  ;  and 
truckers  or  trammers,  ids.  6d.  For  contract  work 
the  following  rates  may  be  taken  as  a  fair  average  : 
(i)  Sinking  a  vertical  shaft,  13  ft.  by  5  ft.,  £7  10s.  per 
foot,  the  men  finding  their  own  fracture,  or  explosives, 
and  the  company  finding  drills,  tools,  etc.,  and  giNing 
"  clearance,"  that  is  truckers.  On  this  work  the  men 
would  make  about  £1  per  day  of  eight  hours.  (2) 
Sinking  a  winze,  £'i  los.  to  £4  per  foot.  Cross-cuts,  in 
country  rock,  7  ft.  high  by  5  ft.  wide,  £1  14s.  j>er  foot  ; 
and  on  the  lode,  £1  i8s.  to  £2  per  foot,  the  men 
finding  "  fracture  "  and  the  company  drills,  tools, 
and  "  clearance."  In  declaring  the  monthly  crushings 
the  mines  under  the  management  of  Messrs.  Bewick, 
Moreing  and  Co.  use  the  ton  of  2,000  lb.,  and  all  other 
mines  the  ton  of  2,240  lb. 

Gold  values  may  prove  ven,-  misleading,  as  some 
mines  declare  their  produce  as  fine,  others  as  standard, 
and  others  as  bullion  of  varying  sterhng  value.  The  writer 
thinks  it  would  simplify  matters  if  a  uniform  method 
were  adopted,  such  as  declaring  value  of  ore  reserves, 
gold  jneld,  etc.,  in  sterling  value — a  method  usually 
adopted  in  America.  It  is  understood  that  the 
Government  have  this  matter  under  consideration,  and 
probably  a  uniform  method  of  declaring  monthly 
crushings,  yield  of  gold,  etc.,  wiU  be  adopted.  Fine 
gold  is  worth  £4  4s.  iid.  per  ounce. 

The  former  scarcity  of  water  necessitated  the  mines 
being  very  economical  in  its  use,  and  for  this  reason 
several  dry-crushing  plants  were  installed. 

The  principal  mines  crushing  wet,  in  the  ordinary 
way,  with  stamps,  are  the  Ivanhoe,  Lake  View  Consols, 
Oroya  Brownhill,  Golden  Horseshoe,  etc.,  and  those 
using  the  dry  process,  the  Kalgurlie,  Associated, 
Associated  Northern  Great  Boulder  Proprietary, 
Great  Boulder  Main  Reef,  and  the  Great  Boulder 
Perseverance  :  the  first  three  mines  are  using  ball 
mills,  and  the  last  three  Griffin  miUs. 


THE    PROBLEM    OF    DYNAMIC 

BALANCE. 

TTHE  following  extracts  are  from  Mr.  E.  H. 
■*■        Roberton's    paper    on    "  The    Problem 
of   Dynamic   Balance  "  : — 

The  probabiUty  of  the  extensive  exploitation  in  the 
near  future  of  the  deep  coal  measures  of  the  midland  dis- 
trict of  Great  Britain,  the  extent  and  resources  of  which 
may  prove  of  vast  magnitude  and  importance,  renders 
this  investigation  especially  interesting  and  valuable 
to  the  mining  engineer  of  the  midlands,  as  on  the 
suitabihtyof  his  winding  plant  to  perform  economicallv 
and  efficiently  the  work  allotted  to  it  may  depend  the 
success  or  failure  of  the  whole  scheme.  The  solution 
thus  constitutes  a  vital  issue  in  deep  colliery  practice. 


Increase  of  output  combines  with  increase  in  depth 
to  impose  on  the  capacity  of  the  winding  engine  a  tax, 
which  is  at  the  commencement  of  the  wind  far  in 
excess  of  the  average  power  required  over  the  whole 
period  of  winding,  and  very  much  further  in  excess  of 
the  power  required  towards  the  latter  portion  of  the 
wind,  before  the  brakes  are  appUed. 

The  whole  operation  of  winding  divides  itself  into 
three  natural  periods,  the  periods  of  (a)  acceleration, 
(b)  constant  speed,  and  (c)  retardation,  though  in  pits 
of  moderate  depth  the  middle  period  is  often  non- 
existent. The  increase  in  depth,  then,  and  the  greater 
masses  to  be  accelerated  (load,  cages,  chains,  ropes, 
pulleys  and  drum),  as  well  as  the  increase  in  accele- 
ration to  ensure  a  sufficient  rapidity  of  winding, 
involve  a  vastly  augmented  demand  for  power  from 
the  engine  at  the  beginning  of  the  trip.  It  is  a  practice 
much  in  favour  to  effect  this  result  by  the  use  of  a  pair 
of  compound  engines,  which  are  constructed  so  that 
at  the  commencement  of  the  wind  the  high-pressure 
steam  may  be  turned  into  the  low-pressure  cylinder, 
and  the  high-pressure  cj-Under  exhausted  into  the 
atmosphere,  the  engines  being  run  expansively  after 
the  maximum  speed  is  attained.  The  chief  aim  of 
the  engineer  being  the  creation  of  a  high  velocity  in  a 
short  period  of  time,  leaving  the  rest  of  the  trip  prac- 
tically to  take  care  of  itself,  the  engine  therefore  is 
built  with  a  view  of  creating  a  fairly  large  acceleration 
at  the  outset,  and  left  to  do  work  during  the  greater 
part  of  the  wind  (especially  if  the  rof>es  are  unbalanced) 
which  is  far  below  its  capacity  ;  indeed  at  the  end 
of  the  trip  it  is  often  called  upon  to  assist  the  brakes 
in  destroj-ing  the  stored-up  energy  suppUed  by  itself 
to  the  moving  masses. 

A  serious  consequence  of  the  employinent  of  a  large 
engine  of  this  type,  with  its  intermittent  demand  for 
short  bursts  of  power,  is  the  effect  on  the  boiler  plant, 
which  must  be  of  more  than  ample  capacity  in  order 
to  supply  large  periodic  quantities  of  steam  with  brief 
intervening  spaces  of  comparative  inactivity.  In  a 
mine  of  considerable  depth  the  winding  engine  will  be 
of  such  a  size  that  unless  there  be  an  adequate  boiler 
plant  to  adniit  of  the  withdrawal  of  large  quantities 
of  steam  periodically,  without  too  much  temporary 
loss  of  pressure,  other  engines  depending  on  the  same 
boilers  for  their  supply  of  steam  will  suffer.  The  want 
of  economy  caused  by  the  expenditure  of  capital  upon 
a  battery  of  boilers  of  comparatively  abnormal  capacity 
is  exaggerated  whenever  the  engine  ceases  winding 
temporarily,  to  enable  repairs  to  be  carried  out  in 
the  shaft,  or  for  some  other  reason,  by  the  excessive 
loss  of  steam  from  the  safety  valves. 

The  effect  of  substituting  multiple  stage  for  single 
stage  winding  is,  in  general, not  so  much  a  reduction  of  the 
average  horse-power  required  from  the  engine  (though 
It  does  reduce  it)  as  a  means  of  lessening  the  difference 
between  the  power  required  at  the  commencement 
of  the  wind,  and  the  average  power  required  through- 
out the  wind. 

Stress  has  been  laid  by  many  practical  men  on  the 
advantages  to  be  gained  by  counterbalancing.  This 
has  been  practised  for  many  years  in  mines  of  moderate 
depth,  whose  plant  was  laid  down  before  the  days  of 
high  pressure  steam.  The  advent  of  this  latter  ob- 
viated the  pressing  need  for  counterbalancing,  which 
went  out  of  use  ;  but  the  increase  in  depth  of  mining 
with  its  greater  length  of  winding  rope,  has  again 
brought  before  engineers  the  advantages  to  be  gained 
by  its  adoption.  Methods  of  balancing  that  have 
done,  and  still  do  useful  work,  are  the  chain  bcdance, 
the  attachment  of  a  tail  rope  beneath  the  cages,  the 
spiral  drum,  and  one  or  two  other  systems  that  have 
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received  a  trial,  such  as  the  Despres,  and  the  Camp- 
hausen  method.  In  all  cases,  however,  engineers 
have  merely  aimed  at  countering  the  weight  of  the 
unbalanced  winding  rope,  and  have  in  many  instances 
stopped  short  even  of  this. 

We  have  seen  the  marked  discrepancy  between 
the  power  required  from  the  winding  engine  during 
the  acceleration  period,  and  the  average  power  required 
throughout  the  wind.  If  some  means  were  devised 
of  spreading  this  great  initial  power  over  the  whole 
trip,  or,  in  other  words,  to  take  the  energy  which  is 
accumulated  in  the  moving  masses  at  the  time  of 
highest  velocity,  and  apply  it  at  the  beginning  of  the 
trip,  and  (of  necessity)  to  apply  it  negatively  at  the 
end,  the  power  required  from  the  engine  would  be 
nearly  uniform  during  the  greater  part  of  the  wind  ; 
also  the  brake-power  required  to  stop  the  masses  in 
motion  would  be  comparatively  small.  The  solution 
of  this  problem  should  not  be  beyond  the  ingenuity 
of  the  present-day  mining  engineer.  The  economical 
results  would  be  great,  both  in  the  first  cost  of  the 
engine  and  boiler  plant,  and  also  in  loss  from  wear 
and  tear. 

The  most  obvious  solution  that  suggests  itself 
is  the  adoption  of  overbalancing.  In  the  case  of 
the  ordinary  winding  process,  with  a  cylindrical  drum  and 
unbalanced  ropes,  the  position  of  equilibrium  occurs 
when  the  full  load  is  somewhere  near  the  top  of  the 
shaft,  either  below  it  (actual),  or  above  it  (virtual), 
and  the  greates  static  load  is  at  the  start.  In  the 
case  of  the  balanced  rope,  there  is  no  position  of  equi- 
librium, and  the  static  load  is  constant  throughout  the 
wdnd.  In  the  case  of  the  overbalanced  rope  and  load, 
the  position  of  equilibrium  would  be  when  the  full  load 
is  somewhat  below  the  centre  of  the  shaft  ;  the  static 
load  at  the  commencement  would  be  in  favour  of  the 
engines,  while  after  passing  the  position  of  equilibrium 
it  would  be  against  the  engines,  and  constantly  in- 
creasing. 

The  Koepe  sheave  system  of  winding  could,  to  a 
limited  extent,  be  easily  applied  to  this  end,  by  simply 
hanging  beneath  the  cages  a  rope  of  heavier  make 
than  the  winding  rope,  or  perhaps  two  or  more  ropes 
instead  of  one.  A  great  advantage  obtainable  from 
this  would  probably  be  the  complete  prevention  of  the 
slipping  of  the  rope  on  the  sheave  (which  seems  to 
be  the  main  objection  to  this  method  of  winding),  as 
the  slip  obviously  takes  place  when  the  engines,  or 
the  brakes,  are  exerting  their  maximum  of  power, 
therefore  the  equalising  of  the  power  exerted  by  the 
engine,  and  the  assistance  given  to  the  brakes,  will 
tend  to  the  entire  prevention  of  the  slip. 

Any  attempt  to  effect  a  solution  of  the  problem 
of  dynamic  balance  which  involves  the  employment 
of  an  intermittently  running  engine,  can  at  best  attain 
only  partial  success,  as  it  is  evident  that  between  the 
operations  of  winding  uniformity  of  power-demand 
is  destroyed.  The  ideal  contrivance  will  attain  this 
end  by  employing  a  steadily  running  engine,  and  storing 
the  power  by  some  method  of  accumulation,  electrical, 
hydraulic,  or  pneumatic  ;  or  possibly  some  combi- 
nation of  a  direct  winding  engine  and  a  pbwer  ac- 
cumulator. 

Of  the  three  forms  of  power  storage,  the  hydraulic 
may  be  dismissed  as  for  practical  reasons  being  un- 
suitable for  the  high-speed  work  necessary  in  deej) 
shafts.  The  only  obvious  method  of  its  application 
namely,  substituting  an  equivalent  weight  of  water 
in  the  empty  cage  for  the  constant  turning  moment  re- 
quired by  the  engine  in  the  overbalanced  Koepe  sheave 
arrangement  above  described.or  some  simihir  contrivance 
fails  in  an  emergency,  when  a  greater  turning  movement 


is  required  than  can  be  exerted  by  the  water  weight. 
The  solution  of  the  problem  of  dynamic  balance, 
however,  would  be  perfect  in  this  case  if  it  were  only 
practicable,  as  the  main  pumping  engine  would  deal 
with  all  the  pit  water  at  the  same  time,  working  steadily 
day  and  night. 

It  is  highly  probable  that  we  have  not  seen  the  last 
of  the  pneumatic  system  of  hoisting,  invented  by 
Mr.  Blanchet.  Its  advantages  in  connection  with 
deep  shafts  are  numerous.  The  method  can  be 
practised  with  as  great  facility  in  mines  of  enormous 
depth  as  in  shallow  mines,  and  the  winding  rope, 
which  in  a  deep  mine  is  a  very  expensive  item,  and  a 
constant  drain  on  the  resources  of  the  concern,  is 
entirely  dispensed  with.  A  heavy  load  can  be  dealt 
with  at  each  trip,  and  the  speed  of  the  cage,  especially 
in  the  descending  trip,  is  almost  unlimited. 

This  system,  besides  apparently  possessing  many 
unique  advantages  for  the  purposes  of  deep  mining, 
offers  a  neat  solution  of  the  problem  under  consideration. 
There  seems  no  insuperable  reason  why  the  engines 
should  not  be  kept  running  steadily  through  the  whole 
working  day.  The  air  in  the  tube  at  the  beginning 
of  the  hoist  would  be  in  a  higher  state  of  rarefaction 
than  at  the  end  (when  it  could  be  automatically  com- 
pressed if  necessary,  to  stop  the  motion  of  the  cage). 
This  seems  to  suit  the  case  exactly,  as  the  arrangement 
exerts  the  greatest  power  just  when  it  is  needed,  the 
power  exerted  gradually  diminishing  as  the  operation 
of  winding  progresses. 

There  remains  to  be  discussed  the  question  of  the 
electrical  accumulation  of  power.  Economy  in  the 
application  of  electricity  is  best  gained  by  the  use  of 
a  central  generating  plant  which  does  duty  in  elec- 
trifying many  large  works  distributed  around  it. 
That  this  system  of  power  centralisation  will  be  extended 
to  mine  works  there  is  Uttle  doubt.  Professor  R.  A.  S 
Redmayne  gives  as  his  opinion  that  the  great  mining 
concerns  of  the  future  will  be  supplied  with  power 
from  a  central  generating  plant  driven  by  producer- 
gas  engines,  and  that  possibly  three  or  four  different 
mining  companies  will  join  forces  to  build  a  common 
generating  plant  which  shall  supply  them  all.  The 
colliery  of  the  future  that  he  looks  forward  to  is  one' 
which,  by  means  of  three  or  four  shafts,  shall  produce 
a  daily  output  of  12,000  tons;  the  power  required 
being  perhaps  25,000  horse-power. 

The  economy  attained  by  this  eminently  cheap 
form  of  power  generation  will  be  very  considerable, 
it  being  stated  that  the  virtual  consumption  of  coal 
in  a  producer-gas  engine  is  as  low  as  i  lb.  per  horse-power 
hour. 

The  form  of  motor  used  for  winding  may  be  of  the 
three-phase  type,  or  of  the  continuous  current  type. 
A  great  advantage,  which  ever  form  is  used,  is  that  the 
speed  at  which  they  run  varies  extremely  little  w^hatever 
the  load  may  be,  even  if  there  be  a  negative  load.  The 
small  variation  in  the  working  speed  of  electric  motors 
at  first  led  to  the  idea  that  they  could  only  be  run 
economically  at  the  speed  and  load  for  which  they  were 
designed,  and  that  therefore  for  winding  purposes 
which  demand  very  varied  conditions  in  both  speed 
and  load,  they  would  prove  unsuitable.  But,  according 
to  Mr.  Irvine,  an  electric  motor  can  not  only  take 
50  per  cent,  overload  in  starting,  but  can  now  also  be 
built  to  run  at  20  per  cent,  of  the  full  load  without  the 
efficiency  falling  off  more  than  from  7  to  10  per  cent. 
In  these  respects,  therefore,  electric  motors  compare 
very  favourable  with  steam  engines. 

With  regard  to  the  economy  gained  by  the  use  of 
electrical  hoisting  machinery,  electrical  engineers 
claim   that   with   an   up-to-date  generating  plant   the 
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coal  consumption  is  brought  down  to  less  than  40  per 
cent,  of  its  original  value.  The  steam  consumption 
of  electrical  winding  engines,  according  to  Mr.  Paul 
Habets,  varies  from  3 1  lb.  to  42  lb.  per  horse -power  hour 
of  useful  work. 

As  the  d}-namos  are  continually  giving  out  energy, 
whether  the  motors  are  running  or  are  at  a  standstill, 
the  energy  generated  when  the  motors  are  idle  is  in 
some  cases  stored  in  secondarj^  batteries,  to  be  after- 
wards used  in  giving  the  required  motion  to  the  masses 
of  the  mineral,  cages,  etc.,  a  condition  which  approaches 
very  nearly  to  the  solution  of  the  problem  of  dj-namic 
balance.  This,  however,  besides  being  only  appUcable 
to  continuous  current  motors,  involves  many  com- 
plications, especially  if,  as  is  really  necessary,  devices 
for  an  increased  torque  at  starting  are  employed. 
The  secondary  batteries  themselves,  too,  possess  many 
inherent  disadvantages  and  defects,  rendering  this 
system  of  power  storage  impracticable. 

This  is  well  exemplified  in  the  case  of  the  engine  now 
in  operation  at  the  ZoUem  II.  colliery,  and  formerly 
exhibited  at  the  D'isseldorf  Exhibition.  The  expense 
and  complexity  of  the  secondary-  batteries  and  switch- 
ing gear  led  to  the  abandonment  of  this  form  of  storage 
and  to  the  adoption  of  Mr.  Ilgner's  simpler  method 
of  accumulation  of  energy  in  a  high-speed  flywheel. 
That  the  inventors  have  every  confidence  in  this  new 
device  is  clear  from  the  fact  that  winding  engines  of  a 
total  capacity  of  17,000  horse-power  were  being  con- 
structed in  the  earlier  part  of  this  year  for  various 
mines,  before  having  been  put  into  practical  opera- 
tion anv'where.  A  sp>ecial  advantage  of  this  contriv- 
ance is  that  not  only  can  it  be  used  for  a  continuous 
current  installation  but  also  for  alternators,  provided 
each  winding  engine  has  its  own  generator. 

It  is  said  that  the  kinetic  energy  stored  in  one  of 
these  flywheels  is  sufficient  in  itself  to  give  out  power 
for  several  trips,  in  case  the  main  supply  should  be 
cut  off.  At  first  sight  it  seems  strange  that  electricians 
should  fall  back  on  the  mechanical  idea  of  flj-^vheel 
rotation  for  the  purposes  of  power  storage,  and  one 
is  incUned  to  ask  if  this  device  could  not  be  adapted  to 
steam  winding  engines,  without  the  necessity  of  pre- 
viously converting  the  steam  power  into  electricity. 

Another  paper  on  the  programme  was  ''  Mine- 
Surveying  Instruments,  Part  II.,''  by  Mr.  Dunbar 
D.  Scot'. 


VOTE  OF  THANKS. 

Ox  the  motion  of  Mr.  Brough  a  vote  of  thanks 
was  tendered  to  the  Council  of  the  University 
of  Birmingham  for  the  use  of  the  room,  and 
to  the  oNvners  of  the  works  to  be  visited  in  the 
district.  Votes  of  thanks  were  also  passed 
respectively  to  the  South  Staftordshire  Institute 
(coupled  with  the  name  of  Mr.  Alexander  Smith) 
for  the  excellent  arrangements  made  for  the 
meeting,  and  to  Mr.  James  Cope  Cadman,  for 
his  able  conduct  of  the  business. 


THE   ANNUAL   DINNER. 

This  function,  presided  over  at  the  Grand  Hotel 
by  Mr.  I.  Meacham,  was  rendered  more  interesting 
than  usual  by  reason  of  the  in\itation  which  had  been 


extended    by    the    Institute    to   the   Association   des 
Ingenieurs    Sortis  de  I'Ecole  de  Liege." 

Following  the  customary-  loyal  toasts,  Mr.  O.  S. 
Martin  proposed  the  "  Institution  of  Mining  Engineers." 
referring  to  its  steadj-  growth,  and  congratulating  them 
upon  the  latest  addition — the  Manchester  Geological 
Society — an  institution  which  had  done  very  good  local 
work.  He  considered  that  it  was  of  great  advantage 
that  the  work  of  the  several  districts  should  be  bound 
together  in  one  volume  of  "  Transactions."  Bv  that 
means  those  who  lived  in  different  districts  became 
acquainted  \s-ith  what  was  psissing  and  what  was  being 
done  in  other  districts.  He  hoped  that  the  progress 
of  the  Institute  would  continue,  and  that  in  time  the 
South  Wales  people  would  become  federated.  He 
pointed  out  that  in  former  times  the  Institute  was 
practically  responsible  for  the  technical  education 
in  mining  of  this  country,  and  expressed  the  hope 
that  although  technical  education  hzud  been  introduced 
on  a.  different  and  much  larger  scale,  the  Institute 
would  continue  to  encourage  it  in  everv  wav  it  possibly 
could.  He  thought  that  not  only  should  there  be 
technical  classes  locally  in  places  Uke  Birmingham, 
Newcastle,  London,  and  Cornwall — but  that  there 
should  be  mining  schools  in  all  centres  where,  if  they 
did  not  give  the  highest  form  of  technical  education, 
as  in  places  like  Birmingham,  they  might  give  an  edu- 
cation suitable  to  the  unofficial  classes,  such  as  the 
overmen,  firemen,  and  others.  The  toast  coupled 
with  it  the  name  of  Mr.  Cadman,  the  outgoing  president. 
Mr.  James  C.  Cadman,  in  the  course  of  his  reply, 
claimed  that  the  Institution  had  done  excellent  work  for 
the  mining  industry  of  Great  Britain.  He  did  hope 
the  South  Wales  Association  would  see  their  way  to 
join  and  thus  make  the  Institution  one  solid  Association. 
He  thought  their  transactions  became  more  valuable 
every  year. 

The  toast  of  "  H.M.  Inspectors  of  Mines "  was 
proposed  by  Mr.  H.  Sopwith,  and  responded  to  by 
Mr.  W.  N.  Atkinson. 

Professor  Louis  proposed  the  "Belgian  Association" 
in  the  following  terms  : — 

"  M.  le  President,  M.  M.  les  Membres  de  ITnstitut 
des    Ingenieurs   Sortis  de   I'Ecole    de    Liege, — Xotre 
Institut  m'a  fait  I'honneur  de  me  confier  la  tache  de 
vous  adresser  la  parole  et  de  porter  un  toast  en  votre 
honneur  ;    c'est  une  tache  que  j'aurais  hesite  d'entre- 
prendre,  si  je  ne  savais  pas  d'avance  que  j'etais  assure 
d'un  acceuil  tout  a  fait  sympathique.     Nous  sommes 
heureux.   Messieurs,   de  vous  voir  chez  nous,  car  les 
ingenieurs    des    mines    Beiges    et    Anglais    sont    hes 
depuis  longtempspar  des  sentiments  d'amitie  et  d'estime 
mutuels.     Nous  vous  recevons.  Messieurs,  non  seulement 
comme  des  amis,  mais  comme  des  collaborateurs  et 
des  confreres,  et  je  vous  prie  de  croire  a  la  sincerite 
de  nos  sentiments  fraternals,  sentiments  qui  ne  sont  pas 
d'hier,  car  je  peux  bien  dire  qu'ils  ont  pris  leur  origine 
primitive  dans  I'epoche  carbonifere.     Votre  Association 
et  notre  Institut    son    surtout  lies  etroitement  par  le 
lien  commun  d'une  collaboration  dans  un   des  buts 
les    plus    importants   que  I'ingenieur  de    mines   pent 
se  proposer  ;    je  parte  de  I'ameUoration  des  conditions 
du  travail  souterrain  et  surtout  au  point  de  vue  de  la 
surete  de  la  vie  humaine.      Personne  ne  pent    ignore 
qu'ont    fait   les   Ingenieurs   Beiges   en   matiere,    pour 
ne  citer  que  quelques  example  frappants,  des  lampes  de 
surete,   des  explosifs  et  de  la  ventilation,   and  nous 
vous   sommes   tres   reconnaissants   du    temps   et   des 
talents  que  vous  avez  consacres  a  leur  etude. 

Nos  deux  pa\-s  ne  furent  pas  seulement  les  prenuers 
qui  ce  sont  serieusement  occupes  des  developpement 
de   I'exploitation   de   la    houille,    mais,    marchant   dg 
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front  I'un  et  I'autre,  nous  avons  fraye  les  chemins  et 
trace  les  routes  que  tons  les  autres  mineurs  de  charbon 
ont  suivi,  et  nous  pouvons  nous  vanter  d'avoir 
travaille  ensemble  a  perfectionner  la  science  miniere. 

Dans  la  liste  honorable  des  ingenieurs  Beiges  qui 
ont  contribue  a  la  perfection  actuelle  de  notre  science 
il  ne  figurent  pas  des  noms  plus  glorieux  que  ceux 
portes  par  des  ingenieurs  sortis  de  la  celebre  ecole  de 
Liege.  Done,  Messieurs,  je  me  permets  au  noiis  des 
ingenieurs  de  mines  anglais  ici  reunis  de  vous  souhaiter 
une  bienvenue  tr^s  cordiale  et  de  boire  a  votre 
sante. 

M.  Magery,  the  president  of  the  Belgian  Institute, 
responded,  referring  also  to  the  very  cordial  relations 
which  had  long  existed  between  the  two  societies. 
Next  year  at  Liege  they  would  be  holding  their  annual 
congress,  and  they  hoped  to  see  many  of  the  members 
of  the  Institution  present.  He  could  assure  them  they 
would  do  their  utmost  to  give  them  a  hearty  welcome. 
M.  Magery  concluded  by  announcing  that  Sir  Lowthian 
Bell  and  Mr.  James  Cope  Cadman  had  been  elected 
honorary  members  of  his  society. 

|k  The  toast  of  "  The  Chairman  "  was  also  honoured, 
and  at  intervals  during  the  evening  vocal  selections 
were  given  by  the  Ballad  Singers'  Quartette. 


THE    EXCURSIONS. 

BIRMINGHAM    UNIVERSITY. 

Fine  weather  favoured  the  excursions  and  after 
hearing  Prof.  Redmayne's  paper ,on  the  Mining  Depart- 
ment of  the  University  of  Birmingham,  members  were 
naturally  glad  to  have  an  opportunity  of  inspecting 
the  new  buildings,  the  experimental  mine,  etc. 

As  will  be  seen  from  the  photo  on  page  349  taken  on 
the  same  day,  the  new  buildings  have  not  as  yet 
emerged  from  their  scaffolding,  and  without  the  ex- 
planations given  by  the  professor  at  every  turn 
members  would  have  been  somewhat  at  a  loss  in  the 
huge  unfinished  halls  and  corridors.  After  an  inspection 
of  the  buildings  and  engineering  departments  the 
accompanying  photos  were  taken  showing  groups  of 
members.  Late  in  the  afternoon  the  Right  Hon. 
Joseph  Chamberlain  (Chancellor  of  the  University) 
and  Mr.  John  Morley  were  observed  making  a  tour  of 
the   buildings  under  the  guidance  of  Prof.  Redmayne. 

THE     EARL     OF     DUDLEY'S     ROUND     OAK    IRON    AND 
STEEL    WORKS. 

These  works  comprise  iron  works  for  the  manufacture 
of  high-class  bar  iron  ;  chain  works  for  the  manuacture 
of  chain  ;  and  steel  works  for  the  manufacture  of 
Siemens-Martin  steel  in  bars  of  every  variety  of 
section. 

The  iron  works  were  erected  some  fifty  years  ago 
by  the  late  Earl  of  Dudley,  for  the  manufacture  of 
bar  iron  from  minerals  raised  on  his  own  estates,  and 
have  continued  in  operation  ever  since.  The  works 
contain  four  bar  or  merchant  mills,  namely,  a  i6-in. 
mill,  a  i2-in.  mill,  an  8-in.  mill,  and  a  7-in.  mill,  and  a 
very  complete  forge  for  the  manufacture  of  puddled 
iron. 

The  chain  works  commenced  operation  about  fifteen 
years  ago  for  the  manufacture  of  high-class  chain  for 
the  Government,  and  chains  have  been  supplied  to  the 
British  Admirallty  from  the  commencement  up  to 
the  present  time.  Every  size  of  chain  is  produced 
ki  these  works,  from  \  in.  up  to  4J  in. 


The  steel  works,  commenced  some  nine  or  ten  years 
ago,  comprise  five  large  open-hearth-steel  melting 
furnaces,  standing  in  a  shop  350  ft.  long  by  90  ft.  wide. 
A  powerful  electrically  driven  overhead  travelling 
crane  covers  the  whole  area  of  the  shop.  This  crane  is 
fitted  with  two  independent  hoisting  crabs,  one  capable 
of  dealing  with  a  load  of  fifty  tons  and  the  other  with 
a  load  of  twelve  tons  ;  it  is  also  fitted  with  a  controlling 
cage  at  either  end,  containing  a  complete  duplicate  set 
of  controllers. 

The  steel  melting  furnaces  are  supplied  with  molten 
iron,  brought  by  a  locomotive  direct  from  the  blast 
furnaces  in  ladles  of  large  capacity,  and  it  is  poured 
direct  into  the  furnaces  by  means  of  an  overhead  crane, 
thus  accelerating  the  process  of  steel  making. 

The  Bertrand-Thiel  process  of  making  steel  consists 
in  partially  converting  the  molten  iron  in  the  primary 
furnace,  and  in  completing  the  process  of  conversion 
in  the  secondary  furnace.  By  this  means  a  very  high 
quality  of  steel  is  produced. 

A  large  metal  mixer  or  storage  furnace  was  seen 
in  process  of  construction.  When  complete,  it  will 
hold,  ready  for  immediate  use  two  hundred  tons  of 
molten  iron.  On  the  charging  platform  in  front  of 
the  Siemens'  furnaces,  an  electrical  charging  machine 
of  American  design  is  installed  for  putting  in  auto- 
matically all  cold  material  that  is  required  in  the 
process  of  steel  making.  The  ingots  produced  in 
this  shop  are  transferred  by  cranes,  while  hot,  to  a 
horizontal  hydraulic  charging  machine,  which  deposits 
them  in  one  of  the  heating  furnaces  (of  which  there 
are  several  arranged  in  a  circle)  ;  and  the  same  machine 
is  used  to  withdraw  the  ingots  from  the  furnaces, 
and  to  pass  them  by  means  of  live  rollers  to  the  cogging 
mill.  Thismill,  with  rolls  32  in.  in  diameter  and  8  ft.  long, 
driven  by  a  high -pressure  reversing  engine, with  cylinders 
42  in.  in  diameter  by  5  ft.  stroke,  rolls  the  ingot  down 
into  a  bloom  of  suitable  shape  for  the  finishing  mill, 
which  is  placed  directly  in  advance  of  the  cogging 
mill  at  a  distance  of  some  200  ft.  The  bloom  from 
the  cogging  mill,  after  passing  through  powerful  shears, 
which  remove  the  ragged  scrap  ends,  is  conveyed  by 
means  of  live  rolls  to  the  finishing  mill,  where  it  is 
rolled  into  the  finshed  bar  or  section.  This  mill  has 
rolls  varying  from  28  in.  to  32  in.  in  diameter,  7  ft.  long, 
and  is  also  driven  by  a  reversing  engine  of  similar 
design  to  the  cogging  mill  engine.  As  the  finished  bar 
leaves  this  mill  it  is  cut  to  the  required  lengths  by  means 
of  saws,  and  after  cooling  and  straightening,  the  bars 
are  ready  for  the  market. 

There  are  numerous  electrically-driven  appliances 
in  these  works,  such  as  cold  saws,  straightening 
machines,  drilling  and  punching  machines,  etc. 

At  the  conclusion  of  the  inspection  light  refreshments 
were  dispensed. 

THE     STAFFORDSHIRE    STEEL    AND     INGOT 
IRONWORKS. 

The  Staffordshire  Steel  and  Ingot  Iron  Works 
of  Messrs.  Alfred  Hickman,  Ltd.,  were  visited  by 
a  large  party,  some  of  whom  figure  in  the  photographs 
shown  on  page  349.  Situated  about  two  and  a  half 
miles  from  Wolverhampton,  these  works,  including 
the  adjacent  collieries  and  brick-field,  cover  an  area 
of  some  200  acres,  and  are  traversed  by  about  ten 
miles  of  railway  and  tram  line. 

The  visit  was  rendered  the  more  interesting  owing 
to  the  fact  that  the  firm  had  recently  installed 
some  additional  engines  driven  by  blast-furnace  gas, 
and  engaged  in  driving  an   electric  generating  plant 
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and  blowing  air  to  the  blast-furnaces.  They  have  also 
erected  a  mixer  furnace  (capacity  i8o  tons),  for 
treating  the  molten  metal  after  leaving  the  blast- 
furnaces, and  before  being  blown  in  the  Bessemer 
converter. 

The  iron-ore,  partly  obtained  from  the  Astrop 
mines  in  Northamptonshirv. ,  is  discharged  into  hoppers, 
whence  it  is  transferred  into  barrows  for  transport 
to  the  blast-furnaces. 

There  are  six  blast-furnaces  60  ft.  in  height,  eleven 
large  stoves,  and  five  blowing-engines  varying  from 
100  to  400  h.p.  Three  furnaces  are  making  basic 
pig,  and  a  similar  number  of  kilns  are  employed  in 
calcining  the  ore.  The  output  of  pig  iron  averages 
2,000  tons  per  week,  and  is  partly  used  in  the  steel- 
works. The  Bessemer-process  plant  comprises  three 
converters,  with  an  out-turn  capacity  of  1,500  tons  of 
steel  ingots  per  week.  The  converters  are  supplied 
with  blast  by  two  powerful  blowing-engines,  and 
connected  therewith  are  large  cranes  worked  by 
hydraulic  pressure.  There  is  a  complete  Moore  plant 
of  ballast  moulding  machines,  for  the  manufacture 
of  ballast  used  in  railway  construction  and  mainten- 
ance. 

There  are  four  reheating-fumaces,  a  new  type  of 
the  Siemens  regenerating  apparatus  and  cogging- 
mills,  fitted  with  hydraulic  gear,  and  a  tilting  attach- 
ment driven  by  an  engine.  The  24-in.  bar  mill  rolls 
large  sections  in  bar,  up  to  16  in.  in  flats,  8  in.  in 
rounds,  and  8  in.  by  8  in.  in  angles.  The  plate  rolUng- 
mills  are  furnished  with  plant  producing  plates  of 
the  largest  size  for  engineering  and  constructive  works, 
some  of  these  measuring  6  ft.  in  width  and  weighing 
up  to  3  tons.  The  15-in.  bar  mills,  used  for  rolling 
small  sections,  and  the  24-in.  mill,  are  driven  by  an 
engine  of  690  h.p.  combined  ;  the  plate-mills  by  an 
engine  of  600  h.p.,  cogging- mills,  560  h.p.  ;  blowing- 
engine,  500  h.p.  ;  and  hot  shears,  1 50  h.p.  The 
steam  for  the  engines  is  generated  by  two  batteries 
of  seventeen  large  boilers,  30  ft.  long  by  S^  ft.  in 
diameter,  partly  fired  by  the  waste-gases  from  the 
furnaces. 

The  works  are  lighted  throughout  by  electricity, 
the  dynamos  being  driven  by  a  compound  condensing 
engine  of  350  h.p.  The  grinding- works  reduce  the 
basic  slag  to  the  consistency  of  line-grade  flour,  from 
85  to  90  per  cent,  being  fine  meal,  passing  through  a 
sieve  of  10,000  holes  to  the  square  inch. 

The  blast-furnaces  gases  are  used  for  driving  three 
two-cylinder  tandem  engines,  by  the  Premier  Gas 
Engine  Company,  each  of  320  h.p.  driving  three 
generators  of  150  kilowatts;  a  blowing-engine  of  550 
h.p.  by  Crossley  Bros,  with  two  gas  and  two  air 
cylinders  ;  a  premier  blowing-engine  of  1,000  h.p. 
and  atandem  blowing-engine  of  800  h.p.  by  Richardsons, 
Westgarth  and  Co. 

VISITS    TO  COLLIERIES. 

After  considerable  discussion  as  to  the  probability 
of  coal  measure  existing  over  the  so-called  eastern 
boundary-  fault  of  the  South  Staffordshire  coalfield, 
a  sinking  was  commenced  at  Sandwell  Park  Colhery 
some  thirty  years  ago,  and  after  encountering  numerous 
difficulties  the  thick  coal  seam  was  struck  at  a  depth 


of  1,260  ft.  This  discovery  has  been  of  enormous 
importance  to  the  district,  and  indirectly  led  to  further 
developments.  The  coUiery  is  fitted  with  machinery 
and  appliances  arranged  for  an  output  of  2,000  tons  a 
day  ;  and  at  the  present  time  a  new  sinking  is  being 
made  to  still  further  develop  the  estate. 

A  visit  was  also  paid  to  Hamstead  ColUery,  situate 
4^  miles  north-west  of  Birmingham.  The  workings  are 
bounded  on  the  western  side  by  the  eastern  boundary 
fault  of  the  South  Staffordshire  coalfield,  separating  it 
from  the  West  Bromwich  coalfield,  and  on  the  east  by 
an  unproved  fault.  The  shafts  were  sunk  in  1880. 
The  coal  measures  were  reached  at  a  depth  of  768  ft., 
and  at  1,836  ft.  the  top  of  the  thick  coal  seam  was 
reached.  The  seam  is  24  ft.  thick  in  the  shafts,  but 
it  thins  northward.  The  main  roads  are  driven  out 
to  the  boundar^•  and  the  work  is  brought  back.  The 
system  of  working  is  that  of  "  square  work,"  the 
recognised  method  of  working  the  thick  coal  seam 
throughout  South  Staffordshire.  In  November,  1898, 
a  fire  occurred  in  one  of  the  main  roads,  and  the  shafts 
were  closed.  In  February,  1899,  new  roads  were 
driven  from  the  shafts  in  the  Brooch  coal  seam  at  a 
depth  of  1.740  ft.  These  roads  were  driven  about 
1,500  ft.,  and  were  then  inclined  at  an  angle  of  i  in  5 
so  as  to  meet  the  main  roads  in  the  thick  coal  seam. 
Dams  were  built  in  the  road  which  had  taken  fire, 
and  the  old  roads  and  workings  were  recovered.  The 
roads  were  found  to  be  completely  closed.  Owing 
to  the  depth  and  thickness  of  the  coal  seam  the  pressure 
relieves  itself  by  "  bumps,"  which  occur,  from  time  to 
time,  ^^^thout  any  warning,  shaking  the  roof  and 
floor  and  sometimes  knocking  out  the  timber. 

Attention  was  also  drawn  to  the  Langley  Boring 
on  the  Birmingham  side  of  the  eastern  boundary 
fault  of  the  coalfields.  This  is  being  made  bv  the 
new  Calyx  Boring  Company's  specially  designed 
deep  boring  installation,  for  the  express  purpose  of 
obtaining  a  large  core  of  the  thick  coal  seam  at  a  depth 
of  about  1 ,400  ft.  ;  a  previous  boring  (by  another 
system)  having  failed  to  secure  any  core,  although  it 
proved  the  existence  of  the  seam. 

EXCURSION     TO     STRATFORD-ON-AVON,    WARWICK, 
AND     LEAMINGTON. 

Ladies  were  specially  invited  to  participate  in  this 
excursion  to  Shakespeare-land,  including  the  beautiful 
drive  through  one  of  the  most  beautiful  parts  of 
Warwickshire  to  Warwick  Castle. 


Professor  Redmayne  advises  us  that  since  the  meeting 
in  Birmingham,  he  has  received  word  from  the  Govern- 
ment  of  India  that  four  scholarships  have  been  established 
01  £150  per  annum  each,  plus  travelling  expenses  and 
fees,  to  encourage  technical  knowledge,  and  especially 
knowledge  connected  with  the  mining  industry  in 
Bengal.  The  scholarships  are  tenable  for  two  years 
(with  fH)ssible  extension  to  three  years)  in  Europe  or 
America  by  natives  of  India,  and  it  has  been  arranged 
that  those  to  whom  the  scholarships  have  just  been 
awarded  shall  join  the  University  of  Birmingham  to 
undergo  a  course  of  training  in  the  management  of 
mines,  from  the  beginning  of  the  session  commencing 
the  first  week  of  October. 
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LONDON,  September  28th,  1904. 

A  Notable  Tramway  Development  at  Hudders- 
fleld. 

An  interesting  tramway  development  during  the 
last  month  was  the  inauguration  at  Huddersfield  of  a 
motor  coal-wagon  system  for  the  carriage  of  coal 
over  the  Corporation  tramways.  At  present  a  single 
wagon,  designed  by  Mr.  H.  N.  Thomas,  has  been  put 
on  the  metals,  and  is  used  for  the  conveyance  of  coal 
over  the  distance  of  four  miles  separating  the  railway 
sidings  and  a  mill  at  Windley,  belonging  to  Messrs. 
Martin,  Sons  and  Co.,  Ltd.,  with  wliom  the  Tram- 
ways Committee  has  entered  into  a  special  contract. 
The  wagon,  which  has  been  constructed  by  Messrs. 
Milnes,  Voss  and  Co.,  of  Birkenhead,  is  mounted  on 
a  Brush  radial  truck,  equipped  with  Westinghouse 
motors.  The  trial  trip  proved  most  successful.  The 
wagon,  which  carried  about  ten  tons  of  coal,  nego- 
tiated the  difficult  gradients  and  curves  without  a 
hitch  of  any  kind,  and  we  understand  that  arrange- 
ments are  being  made  for  the  construction  of  a  second 
wagon.  The  slack  hours  of  the  morning  are  to  be 
used  for  the  coal-conveying  operations,  and  we  imagine 
that  they  will  be  watched  with  the  greatest  interest 
by  electrical  concerns  in  search  of  increased  dividends. 
The  progress  of  a  heavy  looking  coal  wagon  with  trolley 
along  the  electric  tramway  is  a  somewhat  novel  but 
very  suggestive  sight,  and  we  shall  be  surprised  if 
the  system  does  not  make  very  rapid  development. 

The  Produetion  of  Coal. 

Since  our  last  issue,  attention  has  been  called  to  the 
world's  coal  production  and  consumption  by  the  tenth 
annual  general  report  on  ^this^  subject  by  the  Board  of 
Trade.  The  production  of  coal  in  the  five  principal 
coal-producing  countries  of  the  world  during  the  last 
three  years  is  given  as  follows  : — 

1901.  1902.  1903. 

Tons.  Tons.  Tons. 

United  King.  219,047,000*  227,095,000*  230,334,000* 
Germany  ..  108,539,0001107,474,0001116,638,000! 
France  ....  31,634,000}  29,365, ooof  34,318, oooj: 
Belgium  ....  22,213,000!  22, 877, ooof  23,912,000]: 
United  States  261,874,000*  269,277,000*  320,983,000* 
*  Tons  of  2,240  lb.  f  Metric  tons  of  2,204  ^^^ 

X  Provisional  figures. 

The  production  of  coal  in  1903  in  each  of  these  five 
countries  was  greater  than  in  any  previous  year.  The 
productioii  of  the  United  States  exceeds  that  of  the 
United  Kingdom,  but  the  production  of  Qermany 
represeixts  only  about  a  half,  and  that  of  France  and 
Belgium  together  about  a  quarter  of  the  production  of 
this  country. 

The  total  known  coal  production  of  the  world 
(exclusive  of  brown  coal  or  lignite),  is  now  about  790 
million  tons    (of  2,2401b.)  [per  annum,  of  which  the 
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United  Kingdom  produces  rather  less  and  the  United 
States  rather  more  than  a  third. 

As  compared  \^-ith  its  population,  the  production  of 
coal  in  the  United  Kingdom  still  surpasses  that  in  the 
United  States.  It  amounts  to  nearly  5i  tons  per  head  ; 
whilst  in  the  United  States  it  is  still  slightly  less  than 
4  tons  per  head.  In  Belgium  it  amounts  to  about 
3^  tons  per  head,  in  German^'  to  about  2  tons  per  head, 
and  in  France  to  under  a  ton  per  head. 

Prices  of  Coal. 

The  following  statement  shows  the  average  value  per 
ton  of  the  coal  produced  taken  at  the  collieries,  in  the 
live  above-mentioned  countries,  in  the  year  1902  : — 

Per  ton. 
s.     d. 
United  Kingdom    . .  . .        8     2  J 

Germany  8   loj 

France  1 1      8|^ 

Belgium  .  .      10     6} 

United  States  . .  .  .        5     8| 

These  prices  represent  a  fall  of  about  is.  2d.  per  ton 
in  the  United  Kingdom,  of  6d.  per  ton  in  Germany,  lid. 
per  ton  in  France,  and  is.  8d.  per  ton  in  Belgium,  but  a 
rise  of  2d.  per  ton  in  the  United  States. 

The  provisional  figures  available  for  1903  indicate  a 
further  fall  of  jd.  per  ton  in  the  United  Kingdom  and 
3d.  per  ton  in  Germany,  whilst  in  the  United  States 
there  has  been  a  further  rise  of  lod.  per  ton. 

Production  in.  the  Colonies. 

The  following  statement  shows  whai   ^ct^  uie  pro- 
duction of  coal  in  the  principal  British  colonies    and 
possessions  in  the  year  1902  —  Tons 

British  India       . .  .  .      7,424,000 

Australian  Commonwealth  6,860,000 
New  Zealand       ..  ..      1,363.000 

Canada    . .  . .  . .      6.422,000 

Transvaal  . .  . .      i  ,420,000 

Cape  of  Good  Hope        . .         166,000 
Natal        . .  . .  . .         593,000 

PreUminary  figures  are  available  for  the  output  of 
Ccinada,  New  South  Wales,  NatJiI,  and  the  Transvaal 
in  1903,  which  was  in  each  case  the  greatest  recorded, 
the  figures  being  as  follows  : — Canada,  7,140,000  tons  ; 
New  South  Wales.  6,355,000  tons;  Transvaal, 
2,016,000  tons  ;   Natal,  714,000  tons. 

Where  Oup  Coal  Goes. 

The  following  statement  gives  particulars  of  the 
excess  of  exports  over  imports  in  1902  in  the  countries 
and  British  possessions  named  : — 

Imports.  Exports.  Excess  of 
exports. 

Tons.  Tons.  Tons. 

United  Kingdom              3,000  60,400,000  60,397,000 

Germany               ..   6,870,000  18,891,000  12,111,000 

United    States      .  .    2,544.000  6,127,000  3,583,000 

New  South  Wales           *  3,261,000  3,261,000 

Belgium    ..          ..    3,496,000  6,574,00c-  3.078,000 

Japan        ..          ..         73.000  2,939,000  2,866,000 

Transvaal              .  .          *  291,000  291,000 

^•atal         .  .                      —  240,000  240,000 

British  India        .  .       229,000  432,000  lJ©3,ooo 

New  Zealand                   128,000  192,000  64,000 
*  Less  than  1,000  tons. 


The  principal  coal-producing  countries  which 
imported  coal  in  excess  of  the  amount  they  exported 
in  1902  were  Russia,  Sweden,  France,  Spain,  Italy,  and 
Austria-Hungary,  whilst  the  principal  British  colonies 
and  possessions  that  did  so  were  Canada,  the  Australian 
States  (except  New  South  Wales)  and  the  Cape  of  Good 
Hope.  The  other  British  colonies  are  nezirly  all 
importing  countries. 

Are  We  Throwing  Away  a  National  Asset  ? 

While  on  the  subject  of  our  coal  exports,  we  may 
place  on  record  our  conviction  that  Professor  Boyd 
Dawkins'  arguments  as  to  the  unwisdom  of  allowing 
the  free  export  of  steam  coal  have  been  pretty  con- 
clusively answered. 

The  Professor,  in  a  recent  letter  in  the  daily  press, 
remarks  that  the  South  Welsh  smokeless  steam  coal 
does  not  occupy  more  than  one-fifth  of  the  area  of  the 
whole  coalfield,  and.  according  to  the  Director  of 
Naval  Contracts,  out  of  the  many  collieries  in  South 
Wales,  there  are  only  twenty-four  on  the  Admiralty 
list  for  the  supply  of  the  British  Fleet.  It  occurs 
nowhere  else  in  Europe,  and  the  only  other  source  of 
supply  used  by  the  Admiralty,  and  that  altogether 
insignificant,  is  New  Zealand.  W'e  have,  therefore, 
a  monopoly  in  Europe  of  one  of  the  most  valuable 
elements  in  naval  warfare,  related  to  other  coals 
as  smokeless  to  black  gunpowder.  It  also  yields  more 
power,  bulk  for  bulk,  than  any  other  coal.  In  other 
words,  it  is  a  national  asset  which,  dealt  with  on 
common-sense  lines,  would  go  far  to  give  us  the  niaster\' 
of  the  sea. 

At  first  sight,  this  \iew  of  the  case  is  very  plausible, 
and  if  the  exhaustion  of  these  coal  fields  were  threatened 
within,  say,  the  next  decade,  there  would  be  some 
ground  for  restrictive  measures.  When,  however, 
one  learns  on  the  authority  of  Mr.  Macaulay.  General 
Manager  of  the  Alexandra  Docks  and  Railway  at 
Newport,  that  the  supply  of  Welsh  steam  coal  will 
probably  last  for  a  hundred  years  at  least,  the  matter 
assumes  a  different  complexion.  "  It  is  not  given  to 
everyone  to  look  i^x  ahead.  One  wTiter  tells  us  that 
even  Nelson  so  far  believed  in  the  endurance  of  the 
"  wooden  walls  "  of  his  time,  that  he  advocated  the 
special  planting  of  oaks  in  this  country  in  order  that 
the  native  supply  of  the  best  material  for  warships 
should  never  fail.  As  Mr.  Macaulay  aptly  says,  "  Who 
can  imagine  for  a  moment  that  such  a  crude  form  of 
generating  power  as  the  direct  burning  of  coal  in  a 
furnace  will  obtain  a  hundred  years  hence  ?  Instead, 
possibly  ha\"ing  passed  through  an  intermediate  stage 
of  oil  fuel,  a  practicable  method  of  cheaply  storing 
electrical  power  may  have  been  discovered,  and  the 
picture  of  the  "Coaling  of  a  Battleship  in  1904"  will 
be  found  hanging  as  an  interesting  curiosity  upon  the 
cabin  wall  of  the  commander  of  the  period,  much  as 
we  hang  pictures  of  stage  coaches  upon  the  walls 
of  our  drawing-rooms.  The  battleship  of  1954,  or  2004 
— if  she  will  have  herself  survived — will  moor  along- 
side the  power  station  at  the  naval  base,  connect  a 
few  wire  ends  with  those  upon  the  quay,  and  have  her 
accumulators  charged  in  a  few  hours  for  three  months' 
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continuous  steaming,  the  power  being  cheaply  generated 
by  '  producer  gas  '  engines,  by  tidal  rise  and  fall,  or 
by  the  harnessing  of  some  other  natural  force." 

The  Board  of  Trade  Reg-ulation  of  Electrical 
Energy. 

The  new  Board  of  Trade  regulations  governing  the 
supply  of  electrical  energy  show  a  very  satisfactory 
tendency  to  greater  liberality,  and,  as  such,  should  be 
welcomed  by  the  entire  industry.  Four  pressure 
standards  have  been  fixed  for  both  alternating  and 
continuous  currents,  viz.  :  Low-pressure,  up  to  250 
volts  ;  medium-pressure,  from  250  to  650  volts  ;  high- 
pressure,  from  650  to  3,000  volts  ;  and  extra  high- 
pressure,  exceeding  3,000  volts.  It  will  no  longer  be 
necessary  to  obtain  the  special  permission  of  the  Board 
in  order  to  supply  consumers  with  current  at  any 
pressure  greater  than  250  volts  ;  in  fact,  subject  to 
certain  reasonable  precautions,  the  customer  may  be 
supplied  for  such  purposes  as  motor  driving  or  series 
arc  or  incandescent  lighting  at  any  pressure  up  to  650 
volts.  The  introduction  of  medium-pressures  into 
consumers'  premises  for  other  purposes,  or  of  high- 
pressures  must,  however,  be  specially  sanctioned. 
Extra  high-pressures  may  be  supplied  to  factories, 
mines,  and  traction  works,  subject  to  the  consent  of 
the  Board  and  the  provisions  of  the  Factory  Acts 
and  Mines  Regulation  Acto,  and  the  new  regulations 
provide  for  elasticity  of  intrepretation  by  the  Board 
under  special  circumstances. 

The  RcRulation  of  Wireless  Telegraphy, 

The  necessity  for  Government  regulation  of  wire- 
less telegraphy  can  scarcely  be  questioned  even  by 
those  who  are  chiefly  engaged  in  this  form  of  electrical 
development.  Strategic  considerations  render  it  im- 
perative that  in  time  of  war  or  emergency  the  Govern- 
ment should  exercise  control  and  supervision  over  all 
means  by  which  information  coxild  be  conveyed  to 
an  enemy,  and  of  preserving  such  secrecy  as  to 
plans  and  preparations  as  is  essential  for  successful 
operations.  It  must  not  be  forgotten  (in  London 
no  one  is  likely  to  forget  it)  that  in  this  country  aliens 
abound,  while  there  is,  of  course,  notiiing  to  prevent 
any  individual  setting  up  a  temporary  "  wireless  " 
installation  on  his  own  property.  That  bugbear 
of  wireless  telegraphy  interference  as  between  neigh- 
bouring stations  can  only  be  met  by  Government  regu- 
lations and  by  the  careful  selection  of  sites. 

The  Government  will  place  on  a  firmer  footing  the 
maintenance  of  wireless  communication  between  the 
ships  of  the  navy.  At  the  same  time,  the  question, 
though  in  our  view  ripe  for  legislation,  presents  many 
difficulties,  the  most  prominent  being  the  danger  of 
paralysing  individual  effort  and  putting  a  brake  upon 
invention.  Again,  it  places  large  powers  in  the  hands 
of  the  Postmaster-General,  and  the  efficiency  of  the 
Act  will  depend  largely  upon  the  interpretation  of  those 
powers.  The  Government  has,  however,  included  two 
excellent  safeguards  in  the  Bill  ;  one  of  these  limits 
the  operation  of  the  Act  to  two  years,  at  the  expiration 


of  which  time  some  kind  of  international  understanding 
may  have  been  arrived  at,  paving  the  way  for  permanent 
legislation.  "  Companies  or  persons  requiring  license 
of  any  wireless  telegraph  station  "  have  been  officially 
advised  to  make  application  to  the  Postmaster  General 
before  October  ist,  1904. 

Another  point  covered  by  the  Bill  is  based  upon  the 
determination  of  the  Government  that  in  this  transitive 
period  vested  rights  shall  not  be  allowed  to  grow  up 
which  the  State  hereafter  may  have  to  purchase  at  an 
immense  cost.  The  granting  of  licenses  cannot  prevent 
the  survival  of  the  fittest  system,  and  the  consequent 
creation  of  that  monopoly  which  the  successful  in- 
ventor regards  as  a  legitimate  haven.  But  it  is  easy 
to  see  that,  should  the  question  of  State  purchase 
arise,  the  task  of  the  Government  would  be  greatly 
simplified.  In  passing  a  Bill  for  the  regulation  of 
Wireless  Telegraphy,  the  Government  has  only  followed 
a  course  which  other  countries  have  already  adopted.  It 
is  none  the  less  to  be  regretted  that  more  time  could  not 
be  found  for  the  discussion  of  the  measure  in  Parliament. 

The  Ideal  Foreman. 

Mr.  Frederick  W.  Turner  has  been  setting  down  in 
the  "  Technical  World  "  his  conception  of  the  ideal 
foreman,  though  he  concludes  that  that  functionary, 
however  anxiously  awaited  and  badly  needed,  has 
yet  to  be  discovered.  In  the  meantime,  it  may  not 
be  unprofitable  to  consider  some  of  the  desiderata 
which  Mr.  Turner  lays  down  for  his  ideal.  Before 
all  other  qualifications,  it  is  necessary  that  the  fore- 
man should  be  what  the  word  implies — first,  a  man  ," 
and,  second,  a  leader.  If  he  is  a  man  in  the  true  sense 
of  the  word,  he  cannot  fail  to  be  respected  by  all  self- 
respecting  workmen.  If  he  is  an  honest  leader,  he  will 
conduct  those  workmen  along  the  lines  laid  down  by 
the  owners  as  the  policy  of  the  establishment.  To- 
ward the  firm  the  foreman  should  be  respectful, 
obedient,  and  energetic  ;  toward  the  workmen  he 
should  be  firm,  just,  and  sympathetic. 

Of  all  the  qualities  going  to  make  the  ideal  fore- 
man, that  of  tact  is  the  most  important.  It  means 
that  the  men  will  be  treated  as  individuals,  their 
failings  noted  and  corrected,  their  good  points  en- 
larged upon,  and  due  credit  allowed  for  them,  and 
that  the  shop  life  will  be  freer  and  more  natural. 
With  this  tact,  or  faculty  of  governing  along  the 
line  of  least  resistance,  must  be  coupled  absolute 
fairness.  A  decided,  but  not  aggressive  manner  of 
passing  opinions  upon  questions  serves  to  inspire  the 
men  with  respect  for  the  foreman,  especially  if  such 
decisions  are  rendered  -promptly,  and  they  prove, 
in  the  large  majority  of  cases,  to  be  accurate. 

Fairness,  dignity,  and  firmness  are  qualities  that 
can  be  quite  closely  defined  ;  but  tact,  and  its  fellow- 
attribute,  executive  ability,  are  rather  elusive  of  close 
description.  They  are  of  the  inherited  type,  and  can 
be  cultivated  only  to  a  v'ery  limited  extent.  If  a 
man  does  not  possess  tact  and  executive  ability,  it  is 
useless  for  him  to  accept  a  position  where  they  are 
essential,  in  the  belief  that  they  will  develop  as  required. 
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Should  be  Promoted  from  the  Ranks  ? 

Another  question,  which  has  more  than  one  answer, 
is  whether  it  is  better  to  have  a  foreman  promoted 
from  the  ranks  or  to  get  an  outside  man  for  the  position. 
The  man  from  the  bench  is  famiUar  with  all  the  shop 
traditions  and  practices,  and  can  keep  things  going 
\\-ith  hardly  a  break.  On  the  other  hand,  he  is  the 
victim  of  jealousy  and  spite,  and,  unless  exceptionally 
well-poised  is  apt  to  assume  an  attitude  towards  his 
former  shopmates  which  might  be  termed  "  dignity 
gone  to  seed."  Ever>-  youthful  indiscretion  is  re- 
miembered,  and  any  attempt  to  check  such  artics  on 
the  part  of  the  younger  men  is  held  to  be  an  unwar- 
ranted assumption  of  dignity.  On  the  whole,  the  attempt 
to  promote  a  foreman  from  the  floor  or  bench  is  fraught 
with  difficulties  ;  and  many  a  man  who  would  have 
made  an  excellent  foreman  in  another  shop,  has  been 
a  rank  failure  in  that  capacity  when  tried  among  his 
old  shop  associates.  The  foreman  taken  from  the 
outside  stands  or  falls,  as  far  as  the  workmen  are  con- 
cerned, on  his  record  in  his  new  position.  He  is  not 
condemned  for  past  faults.  Furthermore,  he  should 
be  able  to  bring  into  his  new  associations  some  of  his 
experience  in  former  situations,  which  will  be  of  value 
to  his  new  employers.  It  is  an  infusion  of  new  blood, 
which  is  often  the  means  of  discovering  leaks  and 
weaknesses  not  noticeable  to  the  old  employees. 

A  foreman's  value  to  a  firm  depends  largely  on 
his  knowledge  of  the  capacity  and  limitations  of 
each  man  under  him.  This  knowledge  enables  him 
to  lay  out  his  work  to  the  best  advantage,  as  he  knows 
the  man  who  is  quick,  the  man  who  is  accurate,  and  the 
man  who  can  be  trusted  to  carry  along  detail  or  ex- 
perimental work.  To  keep  a  man  up  to  his  best  pace, 
to  have  new  work  laid  out  for  him  in  advance,  and  to 
keep  that  man  satisfied  with  his  work  and  wages,  is 
a  task  that  taxes  the  ingenuity  of  the  best  of  foremen. 

Ppoteetion  against  Torpedoes. 

A  propos  of  the  article  which  appeared  in  the  last  issue 
of  Page's  Magazine  on  "  The  Protection  of  Battleships 
below  the  Water-line,"  we  quote  the  following  inter- 
esting remarks  by  Sir  William  White  in  the  "  Naval 
Annual  "  :  "  There  have  been  many  proposals  to  extend 
the  use  of  armour  plating  to  the  submerged  portions  of 
ships,  more  especially  as  a  protection  against  torpedoes. 
Experiments  have  shown  that,  if  fitted  on  the  outer 
bottom,  armour  is  ineffective  against  the  explosion 
of  large  charges  of  explosives  in  contact  with,  or  verv 
near  to,  the  ships.  As  a  result,  it  has  been  suggested 
to  fit  armoured  inner  bottoms  (or  wing  bulkheads) 
at  a  few  feet  inside  the  outer  skins,  which  were  to  be 
formed  as  usual  of  thin  steel  plating.  Sir  Edward 
Reed  has  patented  arrangements  of  this  nature,  and 
Russian  designers  are  reported  to  have  constructed 
armoured  '  wing  '  bulkheads  in  their  latest  battle- 
ships. The  Borodino  class  are  said  to  have  vertical 
and  longitudinal  armour  bulkheads  4  in.  thick  in  wake 
of  engines  and  boilers,  extending  from  the  armoured 
deck  down  to  the  turn  of  the  bilge  (about  23  ft.  below 
water),  and  placed  about  5  ft.  to  6  ft.  from  the  outer 


skin,  and  4  in.  armour  on  the  outer  bottom.  The 
latter  item  seems  doubtful.  In  the  Cesarevitch,  it  is 
stated  that  there  are  armoured  wing  bulkheads,  but 
ordinary'  outer  skins.  As  yet  our  information  is  in- 
complete, but  so  far  as  is  known  the  armour  protection 
to  the  under-water  portions  of  the  Cesarevitch  have 
been  altogether  ineffective,  and  she  has  been  put  out 
of  action  as  completely  as  her  companion  ship,  the 
Retiisan,  which  was  constructed  in  the  ordinary-  manner. 
Personally,  I  have  been  always  opposed  to  this  applica- 
tion of  under-water  armour,  chiefly  because  it  appeared 
probable  that,  even  with  external  armour  fitted  at 
some  distance  from  the  outer  bottom,  the  effect  of  the 
e.xplosion  of  a  modern  torpedo  would  produce  such 
serious  shocks  and  jars  upon  the  armoured  inner 
bottom  or  bulkhead  and  its  fastenings,  that  leakage 
into  the  interior  would  result  even  if  the  armour  itself 
was  not  perforated  or  driven  in.  So  far  as  can  be  judged 
from  accounts  hitherto  available,  this  form  of  injury 
really  proved  fatal  to  the  Cesarevitch,  for  it  would  seem 
that  she  was  kept  afloat  for  a  considerable  time  by  her 
pumps,  and  this  suggests  that  the  leakage  which 
occurred  was  through  openings  having  a  small  aggre- 
gate area  such  as  would  result  from  '  jarring  '  of  the 
rivets  and  fastenings,  rather  than  from  any  large  hole 
in  the  water-tight  portions  of  the  structure,  through 
which  water  would  pour  in  large  quantities  and  over- 
power the  pumps. 

Torpedo  v.  Gan. 

'■  .\nother  serious  danger  from  the  use  of  e.xternal 
armour,  supposing  that  this  material  did  its  work  and 
maintained  its  integrity-,  obviously  arises  from  the 
'  water-logging  '  of  spaces  outside  the  armour  pro- 
tection, but  within  the  ship  ;  which  water-logging 
would  inevitably  result  in  serious  heeling  or  possibly 
in  absolute  instabiUty.  Calculations  made  for  t>-pical 
vessels  protected  in  the  manner  suggested  have  shown 
conclusively  that  this  danger  from  water-logging  is 
real  and  great.  On  the  whole,  therefore,  my  opinion 
remains  unchanged,  and,  in  my  judgment,  the  use  of 
under-water  armour  as  a  protection  against  torpedoes 
is  not  to  be  recommended.  Torpedo  attacks  have  no 
doubt  been  greatly  developed  in  recent  years,  by  im- 
provements in  the  speed  and  increase  in  the  charges 
of  locomotive  torpedoes,  and  it  may  be  anticipated 
that  the  school  of  writers  who  take  exception  to  the 
construction  of  large  and  costly  battleships  or  ar- 
moured cruisers  will  be  disposed  to  point  to  recent 
events  at  Port  Arthur  as  additional  proofs  of  the 
soundness  of  their  contention  that  it  is  unwise  to 
'  put  too  many  eggs  into  one  basket.'  My  own  con- 
viction is  that  these  improvements  in  torpedoes  are 
matched  by  the  advances  made  in  rapidity,  range, 
and  accuracy  in  gun-fire,  and  in  projectiles  and 
'  bursters.'  So  that  relatively  the  gun  and  the 
torpedo  stand  much  in  the  same  relation  as  before 
In  these  and  in  all  questions  of  warship  design  it  is 
necessary  to  take  a  broad  and  comprehensive  view 
not  to  narrow  the  discussion  to  a  single  feature  of 
offence  or  defence." 
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The  Functions  of  the  Eleetrie  Furnace. 

An  author  once  said  that  "  the  function  of  an 
electric  furnace  is  to  produce  a  temperature  of  a  degree 
or  in  a  place  unattainable  by  other  means."  Mr. 
Bertram  Blount,  F.I.C.,  in  his  third  lecture  before  the 
Society  of  Arts,  on  "  Recent  Advances  in  Electro- 
chemistry," described  in  an  interesting  manner  the 
functions  of  the  electric  furnace.     He  remarked  that 

the  above  rather  bald  quotation  is  defensible  on  the 
ground  that  it  indicates  concisely  the  two  chief  services 
which  an  electric  furnace  alone  can  render.  Mr. 
Blount  showed  that  when  a  moderate  temperature 
is  needed,  and  where  the  heat  can  pass  directly  in  com- 
pany with  products  of  combustion,  there  is  no  par- 
ticular advantage  in  employing  the  electrical  method  ; 
its  use  can  only  be  remunerative  in  a  place  where  fuel 
is  extravagantly  dear,  and  some  other  source  of  power 
unusually  cheap,  for  it  must  be  remembered  that  when 
heating  is  effected  by  electricity  prepared  from  fuel 
through  the  agency  of  a  steam  engine  or  gas  engine, 
not  more  than  15  per  cent,  of  the  heat  energy  of  the  fuel 
will'be  obtained  in  the  electric  furnace  supplied  there- 

rom.  The  high  cost  of  electrical  heating  is  in  certain 
cases  more  than  balanced  by  the  two  advantages 
stated  in  the  definition  of  the  function  of  an  electric 
furnace  ;  these  are,  in  the  first  place,  the  capability 
of  an  electric  furnace  to  produce  a  temperature  greatly 
higher  than  the  highest  which  can  be  obtained  by  the 
direct  combustion  of  fuel,  and,  secondly,  the  possibility 
by  its  means  of  heating  a  chamber  internally  without 
transmitting  heat  from  the  outside  through  the  walls 
of  that  chamber. 

Some  Products. 

Without  seeking  to  draw  a  hard  and  fast  line  between 
these  two  uses,  the  author  gave  an  example  of  each 
type.  Carborundum,  he  remarked,  is  purely  a  creature 
of  the  electric  furnace  ;  no  other  means  is  known 
by  which  a  temperature  high  enough  for  its  formation 
can  be  obtained  ;  calcium  carbide,  made  by  the  direct 
action  of  CaO  on  C,  is  in  the  same  category.  The  pre- 
paration of  phosphorus  is  an  instance  of  the  other  kind  ; 
this  element  can  be,  and  has  been,  prepared  for  many 
years  without  the  use  of  the  electric  furnace,  and  the 
present  predominance  of  electrical  heating  is  due  to 
the  fact  that  the  transmission  of  heat  to  a  charge 
which  must  be  enclosed  in  a  gas-tight  vessel  can  be 
effected  more  economically  with  moderately  dear  heat 
applied  internally  than  with  cheap  heat,  which  must 
pass  through  the  walls  of  a  fireclay  retort. 

There  are  two  chief  types  of  electric  furnace.     In 


the  one  heat  is  generated  in  an  arc  ;  in  the  other  there 
is  a  continuous  core  which  serves  as  a  resistance.  The 
two  types  are  not  completely  distinct,  because  if  the 
core  is  not  perfectly  continuous  the  course  of  the  current 
will  be  marked  by  the  occurrence  of  numerous  small 
arcs.  In  practice  the  pure  or  ' '  toasting  ' '  arc  ( to  borrow 
an  epithet  due  to  Mr.  Swinburne)  is  never  used.  The 
heat  is  too  valuable,  and  the  arc,  though  it  will  still 
exist  in  detail,  is  smothered  as  far  as  may  be. 

The  efficiency  of  the  electric  furnace  is  fairly  high. 
Richards  has  calculated  that  according  to  the  nature 
of  the  operation  the  efficiency  will  range  from  38  to 
76 '5  par  cent.,  a  result  relatively  good  when  the  high 
temperature  reached  is  considered. 

Sweeping    Condemnation     of     the     Premium 
System. 

As  we  go  to  press  the  following  resolution  on  the 
Premium  System  has  come  to  hand,  passed  by  the 
specially  appointed  committee  of  the  Engineering 
and  Shipbuilding  Trades  Federation  :  "  The  question 
has  had  the  earnest  consideration  of  a  sub-committee 
of  the  executive  council  and  of  the  annual  meeting  of 
the  Federation,  and  they  are  unanimous  in  condemning 
any  system  of  payment  of  wages  except  by  the  hour, 
or  in  cases  where  it  is  recognised  by  mutual  arrange- 
ment between  the  workmen  and  their  representatives 
and  the  employer,  by  piecework  ;  and  they  strongly 
recommend  the  societies  represented  on  the  Federation 
to  do  all  in  their  power  to  prevent  their  members 
working  under  any  premium  bonus  system,  as  they 
are  convinced  that  the  general  adoption  of  any  such 
system  will  be  disastrous  not  only  to  the  interests  of 
the  workmen  concerned,  but  to  the  reputation  of 
sound  and  honest  workmanship,  which,  we  trust,  will 
be  pre-eminently  the  characteristic  of  British  manufac- 
tures throughout  the  world.  The  system  has  absolutely 
nothing  to  recommend  it  ;  it  is  an  adaptation  of  the 
most  pernicious  and  degrading  condition  of  employ- 
ment in  modern  industrial  history — the  task-work 
system  ;  it  creates  jealousy  and  ill-feeling  in  the 
workshop,  and  is  the  cause  of  endless  bickering  and 
mi.sunderstanding  owing  to  the  complicated  and 
intricate  character  of  the  calculations  involved  in 
many  systems  ;  it  has  been  the  cause  of  more  men 
being  discharged  than  any  strike  which  has  ever  taken 
place  in  the  history  of  the  engineering  or  shipbuilding 
trades  ;  and  it  will  have  the  effect  of  keeping  men, 
whose  waning  physical  powers  unfit  them  for  the  closest 
and  hardest  labour,  from  obtaining  employment 
except  when  trade  is  at  its  busiest." 
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An  Advance  in  Eleetpical  Railroad  Work. 

The  American  technical  press  has  devoted  con- 
siderable space  to  the  General  Electric  Company's 
new  compensated  motor  for  railway  ser\'ice.  The 
trial  of  the  new  motor  took  place  on  the  Ballston 
division  of  the  Schenectady  Railway. 

This  hne  has  a  double  track  of  75  lb.  rails  laid  with 
13  ft.  centres  on  a  private  right  of  way  60  ft.  wide. 
The  overhead  construction  is  arranged  to  carry  both 
direct  and  alternating  current  trolle\-s.  Centre  pole 
bracket  construction  is  employed,  and  two  iron  brackets 
support  two  600-volt  direct-current  troUeys  over  the 
centre  of  the  track  in  the  usual  way.  A  wooden  cross 
arm  below  the  brackets  supports  the  alternating 
current  trolleys  in  a  new  and  original  manner.  The 
cross  arms  carry  standard  porcelain  insulators,  between 
which  are  strung  |-in.  steel  wires  and  to  these  wires, 
midway  between  their  points  of  support,  are  clipped 
the  alternating  current  trolleys  which  carry  a  pressure 
of  2,200  volts. 

The  ''Railway  and  Engineering  Re\iew "  remarks 
that  the  advent  of  an  electric  motor,  using  single-phase 
alternating  current,  which  will  operate  successfully 
under  the  difficult  requirements  of  heavy  and  high- 
speed traffic,  marks  a  distinct  advance  in  the  progress 
of  electric  railroad  work  in  this  country*.  Here  the 
polyphase  current  has  found  but  Uttle  favour,  princi- 
pally because  it  introduces  too  large  a  number  of  com- 
plicated and  expensive  parts.  All  efforts  here  have 
been  for  the  use  of  single-phase  current,  which  is 
comparatively  simple,  both  of  transmission  and 
utilisation  as  well  as  control.  The  main  obstacle  has 
been  that  the  single-phase  machine  refused  to  start 
under  load.     This  has  now  been  overcome. 

The  new  motor  is  the  result  of  a  long  series  of 
exhaustive  experiments  and  studies  on  the  part  of 
engineers  responsible  for  its  pro<luction,  and  apparently 
solves  the  problem.  It  uses  single-phase  alternating 
current  with  a  pressure  at  the  brushes  and  controller 
which  is  easily  handled,  while  at  the  same  time  a 
high  trolley  voltage,  requiring  a  small  amount  of 
copper  and  infrequent  sub-stations,  is  used.  It  will 
start  under  a  heavy  load  and  exert  a  torque  corre- 
sponding to  the  load,  which  is  the  primar^^  requirement 
of  a  railroad  motor.  The  ordinar\'  method  of  control 
by  changing  connections  from  series  to  parallel  and 
cutting  out  resistance  can  be  used  in  the  same  manner 
as  for  a  direct-current  motor.  In  fact  its  operation 
is  almost  exactly  the  same  as  wth  the  present  standard 
t}*pe  of  direct-current  street  car  motors,  the  only 
noticeable  difference  being  in  the  matter  of  acceleration, 
and  that  is  slight.  It  has  a  still  further  advantage  of 
running  with  direct  current  as  well  as  with  alternating. 
In  appearance  it  looks  exactly  the  same  as  a  direct- 
current  motor  having  a  segmental  commutator, 
standard  brushes,  and  the  same  mechanical  con- 
struction throughout.  The  whole  difference  lies  in 
the  manner  of  winding  the  coils,  particularly  in  the 
fields,  which  have  some  extra  or  compensating  coils 
arranged  in  such  a  way  as  to  neutrahse  or  compensate 
the  armature  reaction. 

Bridge  Building  in  U.S.A. 

In  the  course  of  an  address  on  "  Progress  in  Railroad 
Bridge  Building,"  dehvered  by  Mr.  F.  C.  M'Math,  at 
the  annual  meeting  of  the  Detroit  Engineering  Society, 
it  is  remarked  that  probably  nowhere  in  the  world  has 
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the  art  of  bridge  building  progressed  faster  than  in  the 
United  States.  Previous  to  i860  practically  all  of 
our  truss  bridges  were  of  timber  construction — mainly 
of  the  Howe  truss  type.  About  this  date  the  building 
of  spans  with  cast-iron  compression  members  and 
wrought-iron  tension  members  became  the  fashion, 
and  a  few  metal  bridge  building  establishments  sprang 
up  ;  each  concern  usually  adhering  to  some  particular 
type  of  construction,  such  as  the  Fink  truss  or  BoUman 
truss. 

About  1880,  bridges  constructed  entirely  of  wrought 
iron  began  to  be  commonly  used.  Seven  or  eight  years 
later,  steel  eyebars  were  substituted  for  wTought  iron 
tension  members,  and  about  1 890  the  iron  compression 
members  had  to  give  way  to  those  of  steel. 

The  change  from  iron  to  steel  was  opposed  by  many 
engineers,  but  steel  won  the  day  on  account  of  its 
lower  cost. 

During  the  period  of  change  in  the  materials  of 
bridging,  a  ver^•  great  change  took  place  in  the  weight 
of  rolling  stock.  In  i860  an  ordinary  locomotive 
and  tender  would  weigh  about  40  tons  ;  in  1880  a 
66-ton  engine  was  thought  a  monster.  In  1890 
engines  of  100  tons  were  believed  to  be  about  the  limit, 
but  now  there  are  plenty  of  engines  weighing,  with 
tender,  140  to  150  tons.  These  radical  increases  in 
loads  naturally  had  a  marked  effect  on  the  bridge 
building  industry.  A  bridge  built  for  the  loads  of 
i860  needed  renewal  about  1880,  and  structures 
designed  for  1880  conditions  had  to  come  out  before 
1890. 

Pin  V.  Riveted  Spans. 

Pin-connected  spans  have  been  the  favourite  type 
in  the  United  States  from  the  earliest  days  of  metal 
bridge  building.  Some  years  ago  quite  a  controversy 
arose  between  American  and  English  engineers  as  to 
the  relative  merits  of  pin  and  riveted  spans,  the  latter 
being  the  distinctly  English  tj^e.  American  engineers 
apparently  had  the  best  of  the  argument,  the  pin 
structures  being  unquestionably  lighter  in  weight  and 
cheaper  to  erect.  In  recent  years,  however,  a  strong 
tendency  has  set  in  toward  the  use  of  riveted  structures 
for  spans  of  short  or  moderate  length.  Most  bridge 
engineers  would  not  now  use  pin  designs  for  spans 
less  than  125  ft.';  and  a  few  railroads,  such  as  the 
New  York  Central  Railroad,  have  practically  cut 
out  pin  bridges  altogether  and  are  now  making  the 
riveted  bridge  their  standard  t\-pe.  In  Canada  the 
riveted  bridge  has  been  in  favour  for  some  time  by 
the  leading  railroad  companies,  being  used  quite 
generally  for  all  spans  up  to  200  ft.,  whether  single  or 
double  track.  Mr.  M'Math  goes  on  to  say  that  there 
can  now  be  no  question  but  that  the  EngUsh  engineers 
were  prettv  much  in  the  right  in  their  old  contention 
in  favour  of  riveted  bridges — at  least  for  spans  less 
than  200  ft.,  which  cover  the  bulk  of  ordinar\-  railroad 
structures.  American  engineers,  however,  have  by 
no  means  copied  Enghsh  designs,  even  if  they  are 
coming  around  to  the  EngUsh  type. 

American  designs  use  longer  panels  and  much 
deeper  trusses,  and  on  this  account  our  structures 
are  lighter,  stiffer,  better,  and  cheaper  than  the  English. 
For  some  occult  reason  the  English  engineer  feels  that 
the  slope  of  his  diagonal  truss  members  must  be 
exactly  45  degrees,  if  possible,  and  that  the  depth 
of  truss  must  not  exceed  one-eighth  the  span  length. 
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His  adherence  to  these  thumb  rules  makes  his  designs  heavy  and 
expensive,  and,  for  short  spans,  often  defective  in  their  top  chord 
bracing.  They  use  difficult  details,  apparently  taken  from  their 
shipbuilding  practice,  where  probably  there  are  good  reasons  for 
their  use,  for  it  must  be  admitted  that  they  are  masters  of  the  art  of 
shipbuilding. 

Manhattan  Bridge. 

The  delay  in  constructing  Manhattan  Bridge,  New  York,  is  in  many 
quarters  producing  a  feeling  akin  to  desperation.  Six  years  have 
passed,  says  a  contemporary,  and  still,  all  that  the  city  can  show 
in  actual  work  completed  is  the  foundations  on  the  shores  of  the  East 
River.  Those  who  know  something  of  the  leisurely  delivery  of  the 
wire  cable  used  in  the  construction  of  the  Williamsburg  Bridge, 
place  the  date  of  completion  of  the  Manhattan  Bridge  at  1909. 
Crowds  still  struggle  for  a  chance  to  ride  home  across  the  old  Brooklyn 
Bridge  every  night.  Where  is  this  hopelessly  unbusinesslike  and 
impractical  method  of  constructing  the  engineering  works  of  a  large 
city  to  bring  us  ?  How  long  will  it  take  to  build  the  Manhattan 
Bridge,  if  each  new  Commissioner  is  to  discard  his  predecessor's 
plans  and  substitute  others  for  them  ?  If  it  has  taken  six  years 
to  build  the  tower  foundations,  how  long  will  it  take  to  build  a 
whole  bridge  ? 

Mineral  Output  in  the  United  States. 

The  production  of  the  principal  metals  in  the  United  States  from 
1840  to  1902,  inclusive,  is  shown  in  the  accompanying  diagram, 
constructed  by  Mr.  F.  L.  Ransome,  from  the  reports  on  Mineral 
Resources  issued  by  the  United  States  Geological  Survey  and  from 
the  report  of  the  Director  of  the  Mint.  Iron  is  given  in  tons  of 
2,000  pounds,  copper,  lead  and  spelter  in  hundredweights,  silver  in 
tens  of  ounces  and  gold  in  ounces.  The  iron  ores  may  be  classified 
as  hematite,  limonite, 
magnetite  and  siderite  or 
Spathic     ore.  Approxi- 

mately 86  per  cent,  of 
the  iron  ore  mined  in  the 
United  States  is  hematite, 
and  of  this  upward  of  88 
per  cent.,  or  over  75  per 
cent,  of  the  whole,  comes 
from  the  Lake  Plains 
north  and  south  of  Lake 
Superior. 

For  this  interesting  dia- 
gram I  am  indebted  to 
the  ''Mining  Magazine," 
a  promising  monthly  which, 
under  a  new  form  and 
title,  is  now  being  published 
in  New  York.  Incorpora- 
ted with  it  is  the  "  Pacific 
Coast  Miner." 
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DIAGRAM    SHOWING  THE  PRODUCTION  OF  THE 
PRINCIPAL  METALS  IN  THE  UNITED  STATES 
1840  TO   1902 
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The    Distribution     of    Metalliferous    Ores     in 
America. 

The  most  obvious  fact  springing  from  the  author's 
brief  resume  of  the  distribution  of  the  metalliferous 
ores  in  the  United  States,  is  the  pre-eminence  in  iron 
ores  of  the  provinces  east  of  the  Mississippi  river, 
and  the  equally  striking  dominance  of  the  precious 
metals  in  the  West.  It  is  remarked  that  the  associa- 
tion of  the  principal  ore  deposits  with  the  essentially 
mountainous  provinces  is  also  striking,  and  is  rendered 
the  more  so  when  we  remember  that  the  ores  of  the 


Lake  plains.  Piedmont  plateau  and  Columbia  plateau 
occur  in  rocks  possessing  the  geological  structure 
of  mountains,  although  the  topographic  expression 
of  this  structure  has  been  erased  by  long  erosion 
or  partially  buried  under  floods  of  lava.  Another 
salient  fact  is  the  practical  limitation  of  silver  ores 
to  the  physiographic  provinces  lying  between  the 
Pacific  Mountains  and  the  Great  Plains,  the  contrast 
between  the  ores  of  this  great  region  and  those  of 
the  western  slope  of  the  Sierra  Nevada  being  in  many 
respects  a  remarkable  one. 


GERMAN     RESUME. 


Protection  against  Risk  on  the  Berlin  Overhead 
and  Underground  Railway. 

In  the  course  of  a  comparison  between  the  Paris 
MetropoUtan  Railway  and  the  Berlin  Overhead  and 
Underground  Railway,  some  interesting  facts  were 
brought  out  in  a  recent  number  of  the  "  Zeitung  des 
Vereins."  The  comparison  showed  that  the  risks 
on  the  Berlin  Overhead  and  Underground  Railway 
are  considerably  smaller  than  those  on  the  Paris 
Metropohtan.  At  Berlin,  even  if  the  lighting  of  an 
underground  station  were  to  fail,  the  exits  would 
always  be  visible,  as  they  are  not  covered  in.  More- 
over, the  rolling  stock  is  better  protected  against 
risk  of  fire.  The  careful  examinations  made  by  the 
controUing  board  have  satisfied  it  that  with  the 
existing  arrangements  such  accidents  as  the  one  referred 
to  above  could  not  occur.  In  order,  however,  to 
ensure  still  greater  safety,  the  management  was 
requested  to  carry  out  the  following  precautionary 
measures  : — 

1.  The  lighting  of  the  tunnels  is  to  be  supplemented 
by  connecting  up  the  existing  reserve  lamps,  and 
in  the  future  it  will  be  effected  by  two  independent 
circuits,  so  that  if  one  is  damaged  half  the  lamps 
still  remain  alight.  The  new  circuit  is  to  be  carefully 
protected  against  damage  by  appropriate  means 
(casing  with  metal  strip  or  laying  in  iron  pipes). 

2.  The  closed  ticket  collectors'  boxes  at  the  platforms 
are  to  be  arranged  so  that  by  pulling  back  two  bolts 
they  can  then  be  easily  swung  out  of  the  way.  so 
as  to  make  the  exit  wider. 

3.  More  hydrants  are  to  be  put  ifl  ;  the  new  ones 
are  to  be  placed  at  points  determined  by  the  fire 
brigade  department  of  the  royal  police.  More  sand 
boxes  are  to  be  placed  at  the  stations  ;  then  also  each 
car  is  to  have  a  sand  box.  Moreover,  all  cars  arc  to 
be  supplied  with  a  small  portable  hydrant  ;  the  same 
appliances  are  also  to  be  placed  in  the  tunnels,  at 
every  100  metres  (109  yards),  on  special  pillars. 

4.  Each  underground  station  is  to  be  connected  up 
directly  with  the  alarm  circuit  of  the  corresponding 
lire  station. 

5.  The  window  curtains  are  to  be  made  of  wool, 
treated  with  some  anti-flammable  liquid. 

6.  The  second  catch  which  secures  the  doors  is  to 
be  done  away  with,  so  that  in  case  of  danger 
these  catches  may  not  cause  delay  in  leaving  the 
carriages. 

7.  Each  motorman's  cab  is  to  be  fitted  with  a 
short  circuiting  switch  which  can  be  operated  either 
by  the  motorman  or  by  the  conductor  by  simplv 
turning  a  handle  inside  the  car.  (The  object  of  this 
short  circuit  is  to  cut  off  the  supply  of  current  from 
the  conducting  rails  of  both  tracks,  while  not  affecting 
the  lighting  circuits.)  Moreover,  each  cab  is  to  contain 
a  portable  short  circuit  apparatus  and  a  torch  signal. 

A  Proposed  Visit  to  Germany. 

The  "  Centralblatt  der  Walzwerke  "  refers  to  a  report 
which  recently  appeared  in  an  English  paper  to  the 
effect  that  about  200  English  business  men  intended 
to  visit  Berlin  in  April,  1905,  ii  order  to  pave  the  way 
for  a  better  commercial  understanding  between  the 
two  countries.  It  is  stated  that  the  idea  of  the  visit 
emanated  from  a  private  source  and  not  from  the 
Government  of  either  country,  though  the  proposal 
is  regarded  with  favour  in  German  Government 
circles. 


Proposed  Ship  Canal  from  the  Rhine  to  theDanube. 

Dr.  F.  Rose  in  a  Foreign  Office  report  gives  particulars 
of  a  project,  now  under  consideration,  for  the  con- 
nection of  the  Rhine  and  the  Danube  by  a  ship  canal 
by  way  of  the  Neckar.  The  unfavourable  position 
at  present  occupied  by  the  Kingdom  of  Wiirtemberg 
as  regards  communication  with  other  parts  is  an 
argument  in  favour  of  the  project,  which,  if  carried 
out,  would  place  Wiirtemberg  in  the  middle  of  the 
largest  and  most  important  waterway  in  Europe. 
From  Mannheim  to  Heilbronn  and  from  Heilbronn 
to  Cannstatt,  or  Esslingen,  the  bed  of  the  Neckar 
would  be  utilised,  and  from  Xeckarems  to  the  Danube 
the  beds  of  the  Rems,  the  Kocher  and  the  Brenz. 
The  total  estimated  cost  is  £7,000,000,  of  which  some 
;^2 ,000,000  would  go  to  the  canalisation  of  the  Neckar. 
It  is  thought,  however,  that  an  asset  value  of  about 
;^i, 300,000,  due  to  the  water-power  from  the  various 
locks,  might  be  expected.  The  length  from  Mannheim 
to  Xeckarems  would  be  no  miles,  and  thence  to  the 
Danube  71^^  miles,  or  a  total  of  181^  miles.  Other 
parts  of  Europe,  besides  Wfirtemberg,  would  be  likely 
to  benefit  by  the  canal.  Bavaria  would  gain  access 
to  the  Upper  Rhine,  as  well  as  to  the  existing  French 
and  Alsace-Lorraine  canal  system  on  the  one  side, 
and  to  Russia,  Austria,  Hungary,  and  the  Balkan 
peninsula  on  the  other.  The  whole  of  South  Germany 
would  also  be  brought  into  closer  touch  with  East 
Switzerland  and  with  Italy. 

Essen  and  Sheffield  Compared 

In  the  current  number  of  "  Machinery"  there  is  an 
interesting  account  of  the  Essen  and  Krupp  works. 
The  writer  remarks  that  the  English  town  which  most 
naturally  suggests  itself  for  comparison  with  Essen 
is  Sheffield  ;  and  there  are  many  points  of  resemblance 
between  them.  Both  lie  on  the  same  hilly  sort  of 
ground  that  goes  with  the  presence  of  coal  ;  both  have 
narrow,  old-fashioned,  irregular  streets  ;  both  have 
charming  country  on  their  outskirts,  though  in  this 
the  advantage  lies  with  Sheffield  ;  and  both  manu- 
facture the  same  things  on  the  same  scale.  On  the 
other  hand,  Sheffield  is  more  than  twice  as  big.  it  is  a 
much  older  manufacturing  place,  and  has  a  greater 
variety  of  manufacturers.  The  ancient  cutlery  in- 
dustry, file  cutting,  and  electroplating  give  it  a 
special  character  which  is  lacking  to  Essen.  Take 
them  as  they  stand,  however,  for  what  the  comparison 
may  be  worth,  it  must  be  admitted  that  the 
German  has  rather  the  best  of  it.  The  site  of  the 
Krupp  works  on  the  lower  side  of  Essen,  in  and  out 
of  the  town,  is  curiously  like  that  of  the  great  Sheffield 
works — at  Cammell's,  Brown's,  Firth's,  and  Vickers 
and  Maxim's — which  lie  all  together  in  a  similar 
position,  and  probably  occupy  even  more  ground 
between  them.  They  certainly  make  more  smoke 
or  it  hangs  more  persistently  about.  Sheffield  is  the 
grimiest  of  all  our  manufacturing  towns,  with  the 
possible  exception  of  Gateshead,  and  a  large  part 
of  it  is  generally  wrapped  in  a  pall  which  neither  London 
nor  Manchester  can  equal.  America  alone,  with  her 
genius  for  surpassing  everything,  easily  beats  it. 
Compared  with  the  inferno  of  Pittsburg  and  the 
lesser  but  still  more  grimy  and  squalid  hells  up  the 
Monongahela  Valley — Homestead,  Braddock,  and  the 
rest — Sheffield  is  clean  and  Essen  a  pleasure  resort, 
in  spite  of  the  fifty  or  sixty  tall  Krupp  chimneys  that 
flauK  it  on  one  side  and  various  other  factories,  with 
sundry  coalpits,  on  the  other. 
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SOUTH     AFRICAN     RESUME. 


African  Railway  Developments. 

The  "  dark  continent  "  is  no  longer  a  term  which 
may  be  fitly  applied  to  Africa,  and  in  the  "  New  York 
Times,"  recently,  Mr.  C.  C.  Adams  showed  the  vastly 
important  part  which  railway  construction  has  played 
in  letting  in  the  light.  Five  years  ago,  he  says, 
there  were  less  than  9,000  miles  of  completed  railroad 
in  Africa.  To-day  there  are  over  13,000  miles.  Very 
little  of  this  railroad  development  in  the  past  few 
years  has  been  in  the  civihsed  lands  like  Algeria  and 
Tunis,  Egypt,  Cape  Colony,  and  Natal,  which  are 
fairly  well  supplied,  but  the  tracks  have  been  extending 
through  the  jungles,  forests,  and  deserts  of  the  tropical 
colonies.  In  1899  the  length  of  these  colonial  rail- 
roads was  only  1,226  miles  ;  to-day  there  are  4,475 
miles  of  colonial  railroads  in  operation,  and  thousands 
of  native  labourers  are  at  work  on  over  1,700  miles, 
which  will  probably  be  added  to  the  completed 
mileage  within  another  year.  The  prospects  are  that 
within  the  next  six  years  there  will  be  25,000  miles 
of  railroads  in  Africa. 

The  Cape  to  Cairo  Railway. 

As  to  this  railway,  no  one  knows  exactly  what 
route  may  be  taken.  It  was  at  first  intended,  for 
example,  to  construct  the  line  due  north-north-east 
from  Buluwayo  to  the  foot  of  Lake  Tanganyika. 
Then  came  the  discovery  of  the  Wankie  coal  fields, 
near  the  Victoria  Falls  on  the  Zambesi,  and  the  routes 
was  accordingly  deflected  to  the  north-west  to  take  in 
the  coal  region  and  the  Falls,  and  it  has  now  been 
completed  to  this  great  show-place  of  Africa.  Further 
than  this  we  only  know  that  after  the  bridge  now 
building  across  the  Zambesi  is  completed  the  line  will 
be  extended,  as  rapidly  as  possible,  to  the  mining 
region  of  Broken  Hill  in  Northern  Rhodesia ;  and 
the  latest  map  of  the  British  South  Africa  Company 
indicates  that  the  line  will  run  from  Broken  Hill  straight 
to  Tanganyika. 

With  the  completion  of  the  line  to  Broken  Hill,  fully 
one-seventh  of  the  Cape  to  Cairo  railroad  will  be  in 
operation,  and  there  will  be  an  unbroken  stretch  of 
rails  extending  from  the  south  end  of  Africa  nearly 
2,000  miles  northward.  To-day  the  trains  are  running 
from  Cape  Town,  1,644  miles,  to  the  great  falls  of  the 
Zambesi  that  Livingstone  discovered.  Here  the 
British  Association  will  hold  its  meetings  next  year, 
the  first  great  scientific  body  to  meet  in  the  heart  of 
Africa.  This  year  tourists  are  being  carried  on  a 
Nile  steamboat  from  the  southern  terminus  of  the 
Nile  railroad  at  Khartoum  to  Gondokoro.  By 
utilising  the  waterways  on  which  steamboats  are 
afloat,  one  may  now  travel  by  steam  three-fourths  of 
the  way  between  Cape  Town  and  Cairo. 

Professor  Hele-Shaw  on  Railway  Developments. 

The  great  possibilities  before  the  engineer  in  im- 
proving locomotion  and  means  of  inter-communication 
in  South  Africa  were  ably  touched  upon  by  Professor 
Hele-Shaw  at  the  fourth  aimual  dinner  of  the  Mechanical 
Engineers'  Association  of  the  Witwatersrand.  The 
professor,  having  remarked  that  the  engineer  in  this 
part  of  the  world  has  as  yet  no  need  to  despair  of  any 
lack  of  fresh  fields  and  pastures  new,  continued: 
"Situated  as  you  are  here  in  the  midst  of  a  vast 
territory,  accessibility  to  other  parts  of  the  world 
by  rapid  means  of  inter-communication  will  be  one 
great  determining  factor  of  progress. 

"  Has  the  railway  system,  then,  reached  (he  limit 
of    its  possibilities  ?      I   do    not   refer    to    that    aspect 


of  the  railway  system  which  is  exciting  so  much 
interest  in  councils  and  in  the  press,  that  is  to  say, 
economical  questions  and  the  development  of  fresh 
routes.  I    allude    particularly    to    mechanical    im- 

provemen,ts  which  may  be  possible.  You  will  have 
noticed  the  gradual  growth  in  weight  of  locomotives 
necessary  to  deal  with  the  increased  units  of  traffic 
as  represented  by  separate  trains,  and  in  a  sense 
these  gigantic  locomotives  are  triumphs  of  engineering 
skill.  But  the  carrying  of  these  locomotives,  amounting 
in  many  cases  to,  separately,  more  than  100  tons,  is  in 
itself  the  transit  of  a  huge  non-paying  load.  I  dare- 
say you  have  noticed,  simultaneously  with  this 
development,  the  tendency  towards  the  electrifica- 
tion of  railways,  by  which,  at  any  rate,  the  non- 
paying  load  of  fuel,  water,  and  the  boiler  itself  is  at 
once  swept  away.  This  electrification  of  railroads 
is  proceeding  more  rapidly  than  most  people  are 
aware,  and  is  certainly  based  on  the  soundest  of 
principles,  by  which  the  stores  for  generating  power 
are  themselves  stationary  and  at  long  distances  apart, 
and  are  not  carried,  as  in  the  steam  locomotive,  on 
the  motor  itself.  To  go  further,  instead  of  trusting 
to  the  increased  weight  of  the  locomotive  to  obtain 
tractive  effort,  each  separate  unit,  as  in  the  Liverpool 
Overhead  Railway,  is  made  to  drive  upon  the  wheels, 
so  that  every  wheel  in  the  train  becomes  a  tractive 
agency.  The  saving  in  wear  upon  the  rails  by  this 
means  must  be  enormous.  Another  striking  advantage  is 
that  smaller  units  can  be  employed,  and  instead  of  a 
few  trains  occupying  the  whole  track,  a  continuous 
succession  of  self-propelled  vehicles,  properly  protected, 
of  course,  by  the  block  system,  can  be  despatched, 
distributing  and  bringing  into  action  the  whole  system' 
with  a  service  much  more  convenient  and  rapid. 
I  say  more  rapid  because  unquestionably  electricity 
promotes  speeds  upon  railways  far  in  excess  of  any 
obtained  by  steam  locomotion.  Witness  those  re- 
markable experiments  recently  made  at  Berlin  in 
which  a  speed  of  130  miles  an  hour  was  safely  attained 
by  electricity.  I  think,  and  I  do  not  say  it  without 
reflection,  that  there  must  be  room  for  improvement 
on  an  average  speed  of  about  20  miles  an  hour,  at 
which  our  fastest  mail  trains  transport  us  to  and 
from  the  Cape." 

A  Coming  Type  of  Self-Propelled  Wagon. 

"  Coming  now  to  locomotion  on  roads,  or,  best,  the 
veldt  itself.  I  have  previously  expressed  my  view  that 
the  wheel  is  only  perfect  when  we  have  a  track  hard  and 
smooth,  qualities  which  cannot,  I  think,  be  claimed,  let 
us  say,  for  the  road  to  the  East  Rand.  One  wheel 
reaches,  under  such  circumstances,  the  mechanical  limit 
of  its  profitable  carrying  powers  at  something  over  two 
tons.  Here,  again,  it  is  possible,  by  combining  the 
mechanical  action  of  the  wheel  of  a  vehicle  with  the  use 
of  the  ankle  joint,  universally  provided  by  nature  for 
animals,  to  increase  the  carrying  power  of  a  four-wheel 
vehicle  from  8  tons  to,  let  us  say,  50  tons,  and  much  as  I 
admire  the  beauty,  from  an  artistic  point  of  view,  of  a 
span  of  oxen,  this  will  give  us  possibilities  of  speed,  with 
bad  roads  or  with  no  roads  at  all,  at  least  four  times  as 
great  as  that  attained  by  the  docile  ox,  or  even  by  the 
horse  when  walking.  This  is  no  mere  visionary  sug- 
gestion, but  what  I  trust  you  will  see  before  long 
demonstrated  on  a  commercial  scale,  in  the  form  of  a 
self-propelled  wagon  capable  of  going  anywiiere,  even 
climbing  a  kopje,  drawing  a  useful  load  of  from  100  to 
200  tons,  and  opening  up  possible  developments  now 
financially  hopeless." 
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POWER   STATION    NOTES. 


By  E.  K.  S. 


Belt  Drives  from  Gas  or  Oil  Engines. 

It  is  a  well-kno^vn  rule  in  belt  driving  that  the 
tight  side  should  be  at  the  bottom  because  it  gives 
a  larger  angle  of  grip  on  the  pulley.  However,  there  are 
cases  where  this  rule  may  very  well  be  reversed  as 
for  example,  when  driving  a  dynamo  from  a  gas  or  oil 
engine  which  does  not  run  steadily.  This  is  particularly 
the  case  where  there  is  a  flywheel  on  the  dynamo.  In 
such  a  case  if  the  tight  side  is  at  the  bottom  the  swing  of 
the  slack  side  of  the  belt  is  apt  to  be  ver^-  violent,  in 
some  cases  the  belt  will  crack  like  a  whip.  Now,  if 
on  the  other  hand  the  slack  side  is  at  the  bottom,  then 
at  each  impulse  the  slack  side  slackens  and  the  tight 
side  tightens  as  the  dynamo  resists  sudden  changes  of 
Speed,  the  belt  is  pulled  round  the  dvnamo  pulley,  or, 
in  other  words,  it  shps.  It  will  be  readily  seen  that 
the  proper  place  for  the  flywheel  power  is  on  the  engine, 
not  on  the   dynamo. 

Battery  Boosters. 

The  battery  booster  is  one  of  the  most  tricky  pieces 
of  apparatus  in  a  central  station  because  of  the  wide 
variation  of  voltage  required.  Thus,  with  220  volt 
lamps  about  120  cells  are  required,  the  booster  must 
be  able  to  give  about  100  volts  to  add  on  to  the  dynamo 
voltage  of  220.  Now,  assuming  the  battery  half 
discharged  when  commencing  charging,  the  booster 
will  be  only  required  to  give,  say,  40  volts,  or  less  than 
half  the  nominal  pressure  for  which  it  is  wound. 
For  this  reason  the  booster  field  must  be  separately 
excited,  otherwise  the  voltage  would  be  unstable. 
At  times  the  circumstances  of  the  battery  may  only 
require  20  volts  and  at  this  pressure  it  is  almost 
impossible  to  prevent  sparking  owing  to  the  weakened 
field.  The  best  way  to  get  over  the  difficulty  is  to 
reduce  the  speed  of  the  booster  when  giving  the 
lower  voltages.  If  motor-driven,  this  is  done  by 
speeding  down  the  motor,  and  if  belt-driven,  it  may 
be  done  by  having  two  speed  pulleys. 

Cleaning  Electrical  Machinery. 

One  of  the  most  effective  waj-s  of  cleaning  electrical 
machinery  is  by  means  of  a  high-pressure  air  blast, 
and  it  is  becoming  more  and  more  common  for  central 
electrical  stations  to  be  equipped  with  an  air  compressor 
for  this  purpose,  even  in  isolated  installations;  for 
factories  this  auxiliary'-  is  useful  because  there  is  more 
chance  of  dust  being  about.  In  engineering  works, 
for  example,  fine  iron  dust  forms  fringes  on  the  poles 
of  the  machines  and  if  it  is  not  removed  may  give 
trouble.  Of  course,  careful  cleaning  is  more  necessary 
%\"ith  high-voltage  short  air-space  machines,  such  as 
occurs  in  alternating  current  machinery'. 

The  Dynamo  Attendant's  Diagnosis. 

Dynamo  attendants  become  very  expert  in  diago- 
nosing  disease  in  the  machines  they  have  charge  of, 
and  one  method,  which  is  analogous  to  a  doctor  trying 
one's  pulse,  is  to  run  the  palm  of  the  hand  over  the 
"Oils.     By    constant    practice,    an    attendant    will    at 


once  notice  the  slightest  variation  from  the  normal 
just  as  a  nurse  can  tell  to  a  degree  the  temperature 
of  a  bath.  It  should  be  noted  that  in  the  case  of  a 
coil  heating  more  in  one  part  than  in  another,  it  is 
the  cool  portion,  not  the  hot,  which  is  at  fault,  for  it 
means  that  the  cool  portion  is  short-circuited. 

Short-circuited  Field  Coil. 

One  of  the  more  difficult  faults  to  locate  in  dynamos 
or  motors,  is  where  one  field  coU  is  partly  or  wholly 
short  circuited.  In  a  two  pole  machine  for  example 
the  only  result  in  that  the  good  coil  does  all  the  work 
of  excitation,  the  other  pole  being  for  the  time  being 
a  resultant  one.  There  is  no  sparking  to  show  the 
attendant  that  something  is  \\Tong,  as  with  most  other 
faults,  and  indeed  the  only  way  of  knowing  of  the 
fault  is  by  observing  that  the  exciting  current  has 
increased,  or  by  pushing  the  hand  over  the  field  coils. 
The  one  which  is  short  circuited  will  be  cold  whilst 
the  other  will  be  abnormally  hot.  It  will  be  easily  seen 
that  where  there  are  a  number  of  poles,  as  in  a  multi- 
polar, the  cutting  out  of  one  coil  bj'  a  short  may  have 
little  effect  on  the  excitation  animeter  reading. 

Arranging  Series  Winding. 

Man\-  two-pole  compound-wound  dj'namos  are 
arranged  with  half  their  series  turns  on  each  pole 
the  two  sections  being  connected  respectively  between 
one  brush  and  one  main  terminal.  It  is  important  to 
note  that  this  arrangement  will  not  do  where  dynamos 
have  to  run  in  parallel,  as  in  this  case  all  the  series 
turns  must  be  connected  between  one  brush  and  one 
terminal  only.  In  the  case  of  multipolar  dynamos 
it  is  convenient  to  arrange  all  the  series  turns  on  one 
set  of  poles,  say  the  north  poles,  as  in  this  casa  it 
simplifies  the  connections  considerably. 

Connecting  Leads  in  Power  Stations. 

In  the  paper  on  "  Power  Station  Design,"  by  Messrs. 
Merz  and  McLellan,  before  the  Institution  of  Electrical 
Engineers,  there  are  many  footnotes  which,  in  them- 
selves, form  a  valuable  contribution.  Two  of  these 
deal  wth  the  question  of  connecting  leads  between 
generators  and  switchboards.  It  is  pointed  out  that 
in  large  power  stations  it  is  best  to  place  the  switch- 
board at  the  side,  and  not  at  the  end  of  the  building, 
because  the  latter  causes  great  concentration  of  leads 
running  to  the  board,  and  it  is  practically  impossible 
to  avoid  crossing  the  cables. 

The  authors  are  of  opinion  that  it  is  unsafe  to  lay 
cables  carrying  large  powers  in  tunnels  or  manholes, 
unless  each  cable  is  in  its  own  duct  or  in  some  way 
protected  by  a  properly  earthed  shield.  When  bare 
lead  covered  cables  are  run  in  manholes,  the  result  of 
any  one  cable  failing  is  that  the  others  are  affected, 
and  serious  arcs  have  been  known  to  be  started  by  the 
fusing  of  some  minor  wire.  The  authors  advocate  a 
complete  copper  shield,  embracing  all  three  cores  of  a 
three-phase  cable,  if  an  earthed  iron  shield  or  a  separate 
brick  or  concrete  duct  cannot  be  used. 
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IRON    AND    5TEEL    NOTES. 


By    E.  H.  B. 


Visit  of  the  Belgian  Engineers. 

The  Iron  and  Steel  Institute  had,  during  the  month, 
an  opportunity  of  reciprocating  the  good  feehng  which 
prompted  the  Liege  Association  of  Engineers  to  wel- 
come members  of  the  Institute  to  Belgium  in  1873  and 
again  in  1894,  and,  needless  to  say,  the  utmost  was  made 
of  the  occasion.  An  interesting  programme,  embracing 
technical  interests,  commenced  with  a  visit  to  the 
National  Physical  laboratory  at  Teddington,  and  the 
social  arrangements  made  for  the  benefit  of  the  visitors 
in  London  culminated  in  a  very  successful  banquet 
given  by  the  Iron  and  Steel  Institute  at  the  Hotel 
Cecil.  In  the  absence  of  Mr.  Andrew  Carnegie,  the 
chair  was  taken  by  Mr.  E,   Windsor  Richards. 

In  proposing  the  toast  of  "  L' Association  des  In- 
genieurs  sortis  de  I'Ecole  de  Liege,"  he  remarked 
that  that  Association  was  the  outcome  of  the  School  of 
Mines  of  Liege,  founded  in  1835.  From  time  to  time 
a  succession  of  eminent  engineers  had  indicated  the 
paths  of  higher  technical  education  that  had  been 
carefully  and  consistently  followed,  and  had  given 
to  the  school  the  renown  it  now  enjoyed.  Forming 
part  of  the  University  of  Liege,  with  such  men  as 
Dwelshanvers,  Dery,  Habets,  Gerard,  Deschamps, 
and  Breda  as  professors,  it  to-day  held  a  front  place 
amongst  the  world's  technical  schools.  In  1847  the 
happy  idea  was  conceived  and  carried  out  of  forming 
an  association  of  engineers  of  scholars  from  the  School 
of  Mines.  The  first  president,  who  held  office  for  thirty- 
eight  years,  was  Louis  Trasenster,  whose  name  would 
never  be  forgotten  in  Belgium,  and  was  greatly  esteemed 
in  England  ;  and  it  was  he  who,  on  behalf  of  the 
Association  of  Engineers  of  Liege,  received  and  enter- 
tained the  Iron  and  Steel  Institute  at  its  first  meeting 
on  the  Continent  in  1873,  during  the  presidency  of 
Sir  Lowthian  Bell.  The  Liege  Association's  members 
now  held  important  positions  in  every  countrJ^  He 
mentioned  especially  Professor  Albert  Habets,  a  great 
authority  on  coal  mining,  and  its  present  president,  M. 
Jules  Magery,  the  eminent  ironmaster  of  Charleroi. 

M.  Magery,  in  thanking  the  chairman  and  the 
Iron  and  Steel  Institute,  said  that,  coming  to  England 
on  the  eve  of  the  7Sth  anniversary  of  Belgian  independ- 
dence,  the  Association  could  not  afford  to  forget  the 
great  assistance  England  had  rendered  in  the  foundation 
of  the  Belgian  State  and  the  manner  in  which  it  had 
contributed  from  time  to  time  to  the  maintenance 
of  that  independence.  They  were  glad  to  take  ad- 
vantage of  this  happy  occasion  to  thank  England 
for  all  she  had  done  up  till  now  for  the  Belgian  nation. 
He  hoped  her  friendly  sentiments  would  be  continued, 
and  that  his  little  country  would  always  find  its  best 
friends,  as  hitherto,  in  the  powerful  English  nation. 
(Cheers.)  In  England  they  sought  their  first  lessons 
which  enabled  them  to  exploit  later  the  iron  ore  of 
Luxemburg  or  Lorraine,  and  they  did  not  forget  the 
fine  reception  always  and  everywhere  given  to  them 
by  English  manufacturers.  M.  Magery  concluded 
with  tributes  to  Sir  Lowthian  Bell,  Mr.  Windsor 
Richards,  Sir  Jg.mes  Kitson,  and  other  leading  engineers 
and  members  of  the  Iron  and  Steel  Institute,  and 
particularly  to  the  president,  whose  name,  he  said, 
would  be  engraved  in  gold  letters  in  the  history  of  the 
iron  trade  of  the  world. 

The  statement  that  Mr.  Carnegie  and  Mr.  Windsor 
Richards  had  been  elected  honorary  members  of  tlie 
Liege  Association  was  greeted  with  enthusiasm. 


The  American  Meeting. 

A  staple  subject  of  conversation  just  now  is  the 
forthcoming  meeting  in  the  States  of  the  Iron  and 
Steel  Institute.  Among  the  names  of  those  who  have 
signified  their  intention  of  being  present  are  the 
following  : — 

C.  Allen,  W.  E.  Allen,  T.  Atherton,  C.  J. 
Bagley,  C.  H.  F.  Bagley,  W,  R.  Bates,  Prof.  H. 
Bauerman,  P.  Bayard,  H.  W.  Bayhss,  T.  R- 
Bayliss,  W.  F.  Beardshaw,  L.  Beijer,  J.  Bertram, 
G.  G.  Blackwell,  G.  Blackwell,  Jun.,  J.  M. 
Blair,  C.  E.  Bloomer.  J.  E.  Alger  Blyde,  Edwin 
Bond,  A.  Booth,  Wm.  Booth,  Wm.  Bright,  B.  J. 
Broadway,  B.  H.  Brough,  J.  Dixon  Brunton,  C.  E. 
Bunch,  H.  Butler,  R.  W.  Burnyeat,  Wm.  Burnyeat, 
Thos.  Campbell,  E.  Carhsle,  T.  CarUsle,  A.  Carnegie, 
E.  C.  Chalas,  F.  Cleeves,  E.  D.  Cleghorn,  A. 
CoUey,  Lieut. -Colonel  J.  H.  Cowan,  P.  N.  Cunning- 
ham, J.  C.  Custodis,  W.  S.  Davie,  Harry  Davies, 
W.  H.  Davies,  E.  Dickinson,  V.  J.  Diefenderfer,  J. 
Donechay,  H.  S.  Downe,  E.  Dreux,  E.  J.  Duff,  G. 
Ekman,  E.  Espinasse,  Christmas  Evans,  C.  K.  Everitt, 
E.  Farnworth,  John  Fellows,  A.  Firth,  D.  Flather,  Sir 
Walter  Foster,  M.P.,  G.  E.  Fox,  H.  G.  Graves,  G. 
Watson  Gray,  R.  A.  Hadfield,  W.  Hartley,  J.  H.  Har- 
rison, W.  R.  Hay,  A.  P.  Head,  W.  Hill,  H.  E.  Hodg- 
son, Wm.  Hodgson,  A.  Horsfield,  S.  E.  Howell,  Her- 
bert Hughes,  J.  C.  W.  Humfrey,  C.  James,  Thos. 
Jenkins,  C.  L.  Jones,  Peter  Jones,  R.  W.  Kennard, 
James  Kerr,   J.   Kidner,  Sir  James  Kitson,  M.P.,   R. 

D.  Kitson,  W.  J.  Larke,  L.  N.  Ledingham,  John  Lees, 
John  Bayley  Lees,  A.  Lennox  Leigh,  David  Lewis,  W. 
R.  Lewis,  J.  Little,  J.  Livesey,  F.  H.  Lloyd, 
A.  H.  Longden,  D.  A.  Lewis,  D.  C.  Lysaght,  T.  B. 
Mackenzie,  C.  F.  MacLaren,  W.  S  .B.  MacLaren,  M. 
Magery,  J.  Magery,  H.  P.  Marsh,  E.  P.  Martin,  Hugh 
Martin,  H.  F.  Massey,  W.  H.  Massey,  H.  Mechan,  R. 
Melhuish,  J.  T.  Middleton,  S.  V.  Morgan,  C.  T. 
Needham,  F.  Noake,  T.  Noda,  J.  Paterson,  V.  Pen- 
dred,  C.  D.  PhiUips,  R.  Price- Wilhams,  J.  Proctor, 
A.  S.  Pye-Smith,  J.  Raine,  B.  M.  Renton,  Alley ne 
Reynolds,  Windsor  E.  Richards,  David  E.  Roberts, 
W.^B.  Roberts,  L.  S.  Robertson,  Sydney  J.  Robinson, 
T.  B.  Rogerson,  F.  T.   Rollin,   R.  Russell,  A.  Sahlin, 

E.  H.  Saniter,  F.  Sauer,  F.  Scarf,  P.  Schmidt,  Kil- 
burn  H.  Scott,  E.  G.  Sehmer,  George  E.  Senior,  A. 
G.  Service,  L.  P.  Sidney,  F.  C.  Siemens,  H.  C.  Simp- 
son, D.  T.  Sims,  Enos  Smith,  G.  H.  Smith,  R. 
Sneddon,  E.  Steiger,  S.  E.  Stevens,  C.  B.  C.  Storey, 
E.  Storey,  T.  W.  P.  Storey,  S.  J.  Summerson,  T. 
Symington,  B.  Talbot,  Hubert  S.  Thomas,  F.  Timmer- 
mans,  John  Timms,  J.  E.  Touch,  William  Tozer,  A. 
Turnbull,  H.  G.  Turner,  T.  Turner( Kilmarnock),  J. 
Verity,  A.  Vosmaer,  H.  H.  Wake,  R.  Wallwork,  M. 
Wardlow,  H.  Waterson,  H.  B.  Weeks,  Dr.  A.  Weis- 
kopf,  T.  Westgarth,  G.  H.  White,  R.  Whitehead,  W. 
Whitwell,  F.  D.  Wild,  T.  Wilkinson,  Wilfred  Williams, 
Colonel  R.  S.  WiUiamson,  G.  P.  Wincott,  Sir  Lloyd 
Wise,  W.  W.  Wood,  jun.,  J.  Woods,  R.  G.  Wood- 
ward, S.  Young. 

New  York  will  be  left  on  the  27th  October,  the 
excursionitinerary  embracing  Philadelphia,  Washington, 
Pittsburg,  Cleveland,  Buffalo,  and  Niagara  Falls. 
Those  who  wish  to  join  the  St.  Louis  trip  will  leave 
the  main  excursion  at  Pittsburg  on  the  3rd  prox.,  and 
after  spending  three  or  four  days  in  St.  Louis,  will 
return  via  Chicago  and  Niagara. 
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niNING   NOTES. 

By    a.  L. 


The   Institution   of  Mining   Engineers   at  Bir- 
mingham. 

The  meeting  of  the  Institution  of  Mining  Engineers 
recently  concluded  at  Birmingham  must  rank  as 
one  of  the  most  successful  of  recent  years.  The 
district  abounds  in  points  of  interest  for  the  miner, 
and  at  the  present  time  when  Birmingham  is  making 
such  elaborate  preparations  to  become  the  chief  centre 
of  mining  instruction  in  the  Midlands,  the  visit  was 
particularly  appropriate.  Another  feature  which 
lent  colour  to  the  meeting  wa,s  the  participation  therein 
of  the  Belgian  visitors,  and  no  one  who  heard  their 
hearty  response  to  the  toast  of  their  health,  so  ably 
proposed  by  Professor  Louis  at  the  annual  dinner, 
could  remain  in  doubt  as  to  their  enthusiasm  and  appre- 
ciation of  the  welcome  so  cordially  extended.  It  was 
only  natural,  following  the  other  hospitalities  arranged 
for  our  Continental  friends,  that  the  Mining  Institute 
should  welcome  them  to  their  meetings  and  invite  them 
in  a  friendly  way  to  dinner.  That  this  courtesy  was 
appreciated  was  shown  by  the  fact  that  the  new  president, 
Sir  Lowthian  Bell,  and  also  Mr.  James  Cope  Cadman, 
the  able  retiring  president,  had  both  been  made  honorary 
members  of  the  Belgian  Society. 

When,  I  wonder,  will  the  council  see  the  wisdom 
of  presenting  papers  in  the  abstract  instead  of  pre- 
senting an  extended  programnie,  and  according  to  a 
few  members,  the  doubtful  privilege  of  reeling  off  the 
whole  of  a  technical  paper  at  breakneck  speed.  The 
judicious  circulation  of  papers  in  advance,  and  the  read- 
ing of  abstracts,  would,  in  my  opinion,  do  much  to 
enhance  the  value  of  these  meetings,  "while  members 
would  have  more  opportunity  of  indulging  in  a  free 
interchange  of  ideas.  I  believe  I  have  made  this 
suggestion  before,  but  as  I  have  not  seen  any  good 
argument  against  it  I  do  so  again  without  apology. 

When  the  parent  Society  of  Mining  Engineers  goes 
into  the  country,  as  it  were,  to  visit  its  children,  the 
work  of  organisation  falls  chiefly  upon  the  local  hon. 
secretary,  and  I  am  only  echoing  the  opinion  of  the 
meeting  when  I  say  that  great  credit  is  due  to  Mr. 
Alexander  Smith  for  the  excellent  programme  arranged, 
and  more  particularly  the  excursions.  Only  those 
who  have  essayed  to  produce  such  a  programme  can 
adequately  gauge  the  attendant  difficulties  and  the 
insular  prejudice  with  which  certain  firms,  even  in 
these  enlightened  days,  object  to  an  inspection  of  their 
works.  The  only  drawback  connected  with  the  meeting 
at  Birmingham,  so  far  as  I  could  see,  was  the  small 
amount  of  practical  work  done. 

The    Nopth    of    England  Institute  of    Mining 
Engineers. 

After  all  the  excursion  programmes  of  these  meetings 
go  a  long  way  towards  their  success.  The  North  of 
England  Institute  of  Mining  and  Meclianical  Engineers 
has  just  completed  a  very  elaborate  "  excursion  meeting," 
confining  its  attention  to  fresh  air,  observation,  and  the 
other  allied  concomitants  associated  with  the  official 
peregrinations  abroad  of  learned  and  technical 
societies. 

Here  is  the  programme  which  commenced  on  Mon- 
day,   September    19th  : — 

Excursion  No.  i. — Wearmouth  and  Hylton  Collieries, 
Roker  Piers,  Lloyds'  Testing  Works,  and  the  Sunder- 
land Engine  Works  of  the  North-Eastcrn  Marine 
Engineering   Company,    Ltd. 

No.  2. — (Limited  to  30,  none  of  whom  were  to  be 
connected  with  the  steel  strade.) — The  Newburn  Steel 
Works  of  Messrs.  John  Spencer  and  Sons,  Ltd.,  and 
the  works  of  the  Rolled  Weldless  Chain  Company, 
Ltd.,   Lemington-upon-Tyne. 


No.  3. — (Limited  to  50.) — The  Carville  and  Neptune 
Bank  Power  Stations  of  the  Newcastle-upon-Tyne 
Electric  Supply  Company,  Ltd.,  the  Walker  and 
Wallsend  Works  of  Messrs.  Swan,  Hunter  and  Wigham 
Richardson,  Ltd.,  and  the  Manors  Power  Station  of  the 
Newcastle-upon-Tyne  Corporation  Tramways. 

No.  4. — St.  Peter's  and  Forth  Banks  Works  of  Messrs. 
R.  and  W.  Hawthorn,  LesUe  and  Co.,  Ltd.,  and  the 
Engineering  Works  of  Sir  W.  G.  Armstrong,  Whitworth 
and  Co.,  Ltd. 

No.  5. — Dawdon  Colliery,  the  Harbour  Works  of 
the  Seaham  Harbour  Dock  Company,  and  Horden 
ColUery. 

No.  6. — Sulphur  Recovery  Plant  at  the  AUhausen 
Works  of  the  United  Alkali  Company,  Ltd.,  the  Works* 
of  Holzapfel's  Compositions  Company,  Ltd.,  the 
Rope  Works  of  Messrs.  Haggle  Bros.,  Ltd.,  and 
the  Consett  Iron  and  Steel  Works,  of  the  Consett 
Iron  Company,  Ltd. 

No.  7. — The  Northumberland  Engine  Works  of 
the  North- Eastern  Marine  Engineering  Company  Ltd., 
Wallsend-upon-Tyne,  the  Works  of  Messrs.  Robert 
Stephenson  and  Co.,  Ltd.,  Hebburn-upon-Tyne,  and 
the  Consett  Iron  and  Steel  Works  of  the  Consett  Iron 
Company,    Ltd. 

No.  8. — The  River  Tyne,  Dunston  Coal  Shipping 
Staithes  of  the  North-Eastern  Railway  Company,  the 
Works  in  connection  with  the  Construction  of  the  New 
High  Level  Bridge  for  the  North-Eastern  Railway 
Company,  the  Jarrow  Works  of  Palmer's  Shipbuilding 
and  Iron  Company,  Ltd.,  and  the  Works  of  Sir  John 
Jackson,  Ltd.,  the  Contractors  for  the  Reconstruction 
of  a  portion  of  the  North  Pier. 

No.  9. — The  Redheugh  Gasworks  of  the  Newcastle- 
upon-Tyne  and  Gateshead  Gas  Company,  Dunston 
Coal  Shipping  Staithes  of  the  North-Eastern  Railway 
Company,  the  River  Tyne,  the  Works  in  connection  with 
the  Construction  of  the  New  High  Level  Bridge  for 
the  North-Eastern  Railway  Company,  the  Jarrow  Works 
of  Palmer's  Shipbuilding  and  Iron  Company,  Ltd.,  and 
the  works  of  Sir  John  Jackson,  Ltd.,  the  Contractors 
for  the  Reconstruction  of  a  portion  of  the  North 
Pier. 

No.  10. — ^The  Works  of  the  Northern  Wood  Has-  ' 
kinising  Company,  Ltd.,  the  River  Tyne,  the  Jarrow 
Works  of  Palmer's  Shipbuilding  and  Iron  Company, 
Ltd.,  and  the  Works  of  Sir  John  Jackson,  Ltd.,  the 
Contractors  for  the  Reconstruction  of  a  portion  of  the 
North  Pier. 

No.  II. — The  North-Eastern  Railway  Company's 
Locomotive  Works  at  Gateshead-upon-Tyne,  and  the 
North-Eastern  Railway  Company's  Transforming 
Stations  and  other  Works  connected  with  the  Elec- 
trification of  the  Newcastle-upon-Tyne  and  Teignmouth 
Railways. 

A  surfeit  indeed.  I  was  unable  to  participate  in 
these  joys,  but  can  only  suppose  that  the  secretary, 
Mr.  Walton  Brown,  had  his  work  cut  out  in  arranging 
tills  programme.  It  is  difficult  to  conceive  how  all 
the  items  were  got  into  the  scheme,  but,  of  course, 
it  was  no  more  possible  for  a  single  miner  to  book  the 
whole  of  the  eleven  than  it  was  for  him  to  attend 
the  three  luncheons  set  down  for  September  22nd, 
■with  the  attendant  cost  in  matter  of  fact  half-crowns. 

In  addition  to  the  foregoing,  members  had  an  oppor- 
tunity of  paying  a  visit  to  the  silver  and  electro-plate 
manufactory  of  Messrs.  Elkington  and  Co.,  the  metallic 
pen  factory  of  Messrs.  Joseph  Gillott  and  Sons, 
Messrs.  F.  and  C.  Osier's  glass  works,  the  engineering 
establishments  of  Messrs.  Bellis  and  Morcom 
(Birmingham),  and  Messrs.  Willaus  and  Robinson 
(Rugby). 
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THE   CIVIL   ENGINEER  AT  WORK. 

By  C.  H. 


Sunderland  Bridge  Project. 

One  of  the  largest  bridge  contracts  undertaken  in 
England  for  some  years  will  be  the  new  bridge  over 
the  Wear  at  Sunderland,  carrying  both  road  and  rail. 
This  structure  will  be  of  steel  in  four  spans  with  arched 
approaches.  The  total  length ^f  the  bridge  (including 
930  ft.  in  actual  spans),  will  be  1,582  ft.  It  will  be 
built  in  accordance  with  the  designs  of  ilr.  C.  A. 
Harrison,  engineer  of  the  Northern  Division  of  the 
North-Eastern  Railwaj'. 

New  Lighthouses. 

Mile  Rock,  at  the  entrance  to  the  harbour  of  San 
Francisco,  is  to  be  provided  with  a  steel  hghthouse. 
The  rock  is  -a  precipitous  one,  standing  16  ft.  above 
mean  low  water.  The  structure  will  have  a  concrete 
base  34  ft.  high,  plated  with  iron,  and  built  in  the  form 
■of  an  ellipse.  Compressed  air  will  be  used  to  sound 
the  fog-whistle,  the  compressors  being  operated  by 
20-h.p.  Hornsby-Steroyd  oil  engines.  The  entire 
•structure  will  be  painted  white,  and  the  keepers  will 
maintain  communication  with  the  shore  by  telephone. 

A  hghthouse  has  been  completed  by  the  Government 
of  Canada  at  the  northern  end  of  the  shoals 
of  St.  Roch,  in  latitude  north  47  deg.  21  min. 
21  sec,  longitude  west  70  deg.,  15  min.  12  sec. 
This  light  is  also  built  upon  a  steel  sheathed 
concrete  pier,  and  the  lantern,  at  a  height  of  55  ft. 
above  high  water  mark,  will  give  a  white  flash  every 
five  seconds.  This  hghthouse  has  also  a  fog-alarm, 
operated  by  compressed  air.  It  is  described  as  a 
rectangular  building,  with  concrete  walls,  and  a 
mansard-roof,  the  tower  portion  forming  a  wing  to 
the  main  building,  surmounted  by  a  cvlindrical  iron 
I  iwer. 

Fog  Signals  at  Sea. 

Accor(Ung  to  Vernon-Harcourt,  the  most  powerful 
fog  signal  consists  of  the  blasts  of  a  siren  trumpet 
actuated  by  compressed  air  at  a  pressure  of  from  20 
to  28  lb.  per  square  inch  ;  and  the  deep  note  produced 
by  326  vibrations  per  second  has  been  found  very 
suitable  and  is  heard  further  oil  than  a  high  note 
with  the  same  expenditure  of  air.  With  a  consump- 
tion of  about  14  cubic  feet  of  air  per  second,  a  siren 
with  a  drum  of  6  in.  in  diameter  has  been  found  to 
^ive  the  best  results.  The  most  powerful  sirens 
cease  sometimes  to  be  audible  beyond  two  sea-miles  ; 
but  their  range  extends  generally  to  at  least  four  sea- 
miles,  and,  under  favourable  conditions,  may  be  much 
greater. 

More  about  Nile  Irrigation. 

I  have  received  from  the  publishers,  Messrs.  E.  and 
F.  N.  Spon,  Ltd.,  a  very  interesting  volume  with  five 
plates,  which  gives  in  English,  French,  and  Arabic  the 
text  of  the  paper  read  before  the  Khedival  Geographical 
Society  at  Cairo  by  Sir  WiUiam  Willcocks,  K.C.iLG., 


M.Inst.C.E.,  on  the  "  Assuan  Reservoir  and  Lake 
Moeris."  The  manner  in  which  Sir  William  proposes  to 
provide  perennial  irrigation  for  two  milUon  acres,  and 
so  add  /6o,ooD,ooo  to  the  w^ealth  of  the  country,  has 
already  been  alluded  to  in  Page's  Magazine.  The 
complete  project  for  the  perennial  irrigation  and  flood 
protection  of  Egypt  contemplates  the  foUo'n'ing 
works  : — 

Raising  the  Assuan  Reservoir  (two  j-ears)  ;^500,ooo 
The  Wady  Rayan  or  Lake  Moeris  Reservoir 

(four  years)         ..  ..  ..  ..  2,600,000 

River  protective  works  in  Lower  Eg^^t 

(five  j-ears)  . .  . .  . .  . .  930,000 

River  protective  works  in  L'pper  Egypt 

(ten  years)  .  .  . .  .  .  . .  900,000 


Total..      /4,9c  0,000 


To  these  have  to  be  added  the  approximate  estimates 
of  the  works  on  the  Upper  Nile  : — 
Regulator  for  Lake  Victoria  Nyaoza  (four 

years)  . .  . .  ....  . .         £400,000 

Regulator  for  Lake  Victoria  Nyanza  (four 

years)         . .  . .  . .  . .  . .  400,00a 

(With  respect  to  the  above,  it  must 
be  remembered  that  the  Uganda  Rail- 
way is  now  working  and  capable  of 
transporting   materials.) 
Dredging  and  river  training  in  the  Sudd 

regions  for  25  years  at  £100,000  ..        2,500,000 

(Two  or  three  years'  steady  work 

with  two  or  three  dredgers  and  three  or 

four  hundred  convicts  vd]l  indicate 

the  direction  in  which  the  operations 

should  be  conducted.)  

Total.  .      £3,300,000 

The    total    expenditure    amounts     to     £S,  200,000, 
spread  over  twenty-five  years. 

Irrigation  Prospects  in  India. 

So  much  has  been  heard  lately  of  the  schemes 
promulgated  for  the  benefit  of  Egypt,  that  one  is  apt 
to  overlook  the  immense  possibihties  of  India  as  a 
field  for  irrigation.  In  the  excellent  financial  and  com- 
mercial supplement  with  which  the  "  Times  "  suppUes 
its  readers  at  regular  intervals,  a  correspondent  draws 
attention  to  vast  tracts  of  the  great  Indian  continent 
waiting  for  the  engineer,  and  only  needing  water 
properly  apphed,  to  make  them  peld  a  bounteous 
harvest.  He  states  that  no  really  serious  obstacles, 
or  at  all  events  no  absolutely  insurmountable  ones,  are 
placed  in  the  way  of  private  enterprise.  The  extent 
of  land  irrigated  by  means  of  private-owned  canals 
is  about  1,500,000  acres,  or  one-hundredth  of  the 
entire  cultivated  area.  Some  companies  which  en- 
gaged in'  this  description  of  work  in  the  past  were 
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failures.  At  the  same  time,  it  ought  to  be  said  that 
they  were  born  rather  before  the  era  of  modern  joint- 
stock  concerns,  when  investors  were  not  easily  parted 
from  their  savings  and  large  capital  subscriptions  were 
unknown.  These  Madras  irrigation  projec  ts  began 
with  too  little  money,  and  they  ended  with  too  little. 
The  prospects,  like  the  opportunities,  are  vastly 
different  to-day.  Bengal  still  needs  much  to  be  done 
to  assist  nature  ;  in  Assam  there  is  scarcely  any 
systematised  effort  at  irrigation;  in  short,  there  is  in 
all  India  upwards  of  io6  million  acres  of  uncultivated 
land  still  available  for  irrigation  works.  The  profits 
would  be  good,  but  the  undertaking  is  not  of  the  cheap 
class.  As  an  indication  of  cost,  it  may  be  mentioned 
that  the  new  reservoir  to  be  made  by  the  Government 
on  the  Betwa  Canal  in  the  United  Provinces  will  mean 
alone  an  outlay  of  ten  lakhs  of  rupees,  or,  say,  ;^66,ooo 
sterling.  He  adds  that  settlers  are  always  willing  to 
take  up  land  in  newly-watered  districts,  and  to  pay  for 
the  water  used.  Witness  Hissar  and  Sirsa  after 
the  famous  Western  Jumna  Canal  had  been  extended 
to  them.  They  are  secured  for  ever  against  famine. 
Look  again  at  Sind  with  its  slight  rainfall.  In  twenty 
years  the  area  in  cultivation  increased  by  50  per  cent_ 
The  Bari  Doab  Canal  is  another  great  piece  of  engineer- 
ing ;  it  doubled  the  extent  of  the  crops  round  about 
Lahore  and  Amritsar.  Many  additional  instances 
could  be  cited,  especially  of  the  benefits  arising  from 
the  relatively  less  costly  forms  of  irrigation  by  tanks, 
wells,  etc.,  as  exempUfied  in  Madras. 

The  Panama  Canal. 

According  to  a  writer  in  the  "  Electrical  Review  "  of 
New  York,  it  will  require  from  six  to  ten  years  to  com- 
plete the  Panama  Canal  even  under  modern  engineering 
conditions,  and  from  one  to  two  years  of  preparation 
will  be  required.  There  will  hardly  be  a  machine, 
repair  shop  or  operating  plant  that  will  not  have 
electric  power  in  some  portion  of  it.  In  this  respect 
the  new  machinery  for  .the  Panama  Canal  will  differ 
radically    from    that     shipped     to    the    isthmus    by 


De  Lesseps  and  his  engineers.  Within  six  months  the 
designs  and  specifications  of  some  of  this  machinery 
will  be  finished,  and  the  first  shipments  will  probably 
be  made  within  the  current  year,  or  the  early  part 
of  the  new.  Electrically-driven  conveyors,  cranes- 
and  drills  will  be  very  much  in  evidence,  and  it  is- 
proposed  to  light  up  the  route  of  the  cai;ial  by  electricity, 
so  that  work  can  be  carried  on  in  shifts  night  and  day. 
It  is  very  possible  that  for  fuel  purposes,  Texas  oil 
will  be  largely  used. 

Railways  in  Western  Asia. 

In  the  course  of  a  paper  on  this  subject,  read  at  a 
meeting  of  the  Central  Asian  Society,  Lieutenant- 
Colonel  H.  Picot  said  that  Syria  was  being  rapidly 
opened  up  by  a  well-conceived  system  of  railways, 
subsidiary  to  the  more  ambitious  schemes  of  Asia, 
Minor  and  Mesopotamia.  Taking  Kilis  or  Birejik 
as  the  point  of  junction  on  the  future  Baghdad  Railway, 
we  might  at  no  very  distant  date  be  able  to  traverse 
the  whole  of  Syria  in  its  length  from  north  to  south. 
The  prolongation  to  Medina  and  Mecca  would  be  the  first 
step  at  breaking  ground  in  Arabia,  and  must  lead  to 
great  economic  and  social  changes  in  that  portion  of 
Asia.  That  British  enterprise  and  capital  should 
have  so  little  part  in  the  opening  ofjSyria  by  road  and 
rail  was  not  surprising.  The  political  influence  of 
France  was  for  long  supreme  in  Syria,  and  we  could> 
he  thought,  have  viewed  an  increase  of  that  influence 
with  perfect  goodwill,  but  French  influence  was  on  the 
decline.  The  most  suggestive  factor  in  the  present 
economic  situation  in  Syria,  to  his  mind,  was  the 
entry  en  seine  of  German  agencies  for  the  financing 
and  construction  of  its  railways.  German  engineers, 
trained  on  the  Anatolian  Railway,  were  now  super- 
vising the  construction  of  the  Haifa-Damascus  and 
the  Hejaz  railways,  the  Sultan's  own  pet  schemes^ 
and  there  seemed  no  doubt  that  German  financial 
assistance  would  be  offered  and  probably  accepted 
when  the  cash  resources  of  the  Sultan's  civil  list 
became     exhausted. 


COMING    EVENTS -OCTOBER. 


3Pd.— Society  of  Engineers  meet  at  7.30  p.m.— Opening 
of  an  International  Engineering  Congress  under  the 
auspices  of  the  American  Society  of  Civil  Engineers,  at 
St.  Louis  Exposition.— Institute  of  Marine  Engineers 
meet  at  Stratford,  E.— South  Staffordshire  and  East 
Worcestershire  Institute  of  Mining  Engineers  meet  at 
the  Birmingham  University.— South  Wales  Institute  of 
Engineers  meet  at  Cardiff,  3  p.m. 

6th.— Civil  and  Mechanical  Engineers  Society  meet 
at  8  p.m. 

8th.— Conclusion  of  the  International  Engineering 
Congress  at  St.  Louis  Exposition.— North  of  England 
Institute  of  Mining  and  Mechanical  Engineers  meet  at 
hi  p.m. 

lOth.-Institute  of  Marine  Engineers  meet. 

13th.— Institution  of  Electrical  Engineers  meet  at 
8  p.m. 


17th. — South  Staffordshire  and  East  Worcestershire 
Institute  of  Mining  Engineers — Annual  meeting  at  3  p.m., 
in  the  Birmingham  University — Presidential  Address  by 
Prof.  K.  A.  S.  Redmayne. — Institute  of  Marine  Engineers 
meet. 

18th. — Institution  of  Engineers  and  Shipbuilders  in 
Scotland  meet  in  Glasgow. 

20th. — Institution  of  Mining  and  Metallurgy  meet  at 
the  Geological  Society's  Rooms,  Burlington  House,  at 
8  p.m. 

21st. — Institution  of  Mechanical  Engineers  meet  at 
8  p.m. — North-East  Coast  Institution  of  Engineers  and 
Shipbuilders— Annual  meeting  at  Newcastle-on-Tyne. 

24th. — Institute  of  Marine  Engineers  meet. 

27th. — Institution  of  Electrical  Engineers  meet  at 
8  p.m. 


OUR    TECHNICAL    COLLEGES. 


BELFAST     TECHNICAL     INSTITUTE. 

AT  Belfast  Mr.  R.  Stanley,  B.A.,  A.M.I.E.E.,  in  the 
course  of  a  lecture  in  connection  with  the  Muni- 
cipal Technical  Institute  on  "  felectrical  Engineering  as 
a  Profession,"  took  the  opportunity  of  stirring  up 
employers  and  manufacturers,  remarking  that  they 
would  have  to  give  considerably  more  help  to  technical 
schools  than  they  had  been  doing.  Their  duty  did 
not  end  with  paying  their  rates,  whatever  they  might 
be.  It  was  high  time  to  give  up  the  idea  that  the 
success  of  a  man  depended  on  the  size  of  the  premium 
he  could  pay.  In  America  they  asked  no  premium  ; 
they  looked  for  brain  power,  and  gave  a  living  wage 
from  the  start. 

The  Principal  (Mr.  F.  C.  Forth),  referring  to  the 
Institute  building  in  course  of  erection,  said  that  when 
equipped  it  would  be  second  to  none  in  the  United 
Kingdom,  but  if  that  building  was  going  to  be  worth 
anything  it  would  not  be  because  of  its  handsome 
appearance  or  the  quality  or  excellence  of  its  equip- 
ment. It  would  attain  its  mark  when  the  young  men 
of  the  city  rose  to  the  advantages  that  the  municipality 
had  placed  at  their  disposal.  Then  it  would  justify  the 
great  expenditure  being  made  upon  it,  and  then  he 
thought  Belfast  would  have  no  reason  to  cry  second 
to  Germany,  America,  or  any  other  part  of  the  globe. 

BIRMINGHAM     UNIVERSITY. 

Ihe  opening  of  the  new  metallurgical  smelting-house 
at  Bournbrook  marks  an  important  stage  in  the  history 
of  the  University,  and  as  Professor  Turner  remarked 
in  his  introductory  lecture,  no  course  so  ambitiods  as 
that  proposed  has  hitherto  been  attempted  in  England. 
While  there  can  be  no  question  but  that  the  metallurgical 
progress  of  America  and  Germany  has  been  largely 
owing  to  the  superior  equipment  of  their  schools,  the 
expenditure  of  some  /io,ooo  upon  this  new  smelting- 
house  may  be  taken  as  an  indication  that  we  are 
really  "  waking  up."  Professor  Turner  incidentally 
said  that  although  we  had  not  given  the  attention  to 
the  subject  which  it  demanded,  few  districts  were 
better  equipped  in  the  matter  of  technical  schools 
than  that  around  Birmingham,  and  none  could  supply 
so  good  a  list  of  honours  obtained  in  the  examinations 
of  the  Board  of  Education.  It  might  be  supposed  that 
that  was  sufficient,  but  there  were  important  limitations 
which  prevented  these  schools  from  covering  the  ground 
that  could  be  covered  by  a  school  of  metallurgy  in 
connection  with  a  large  university.  Granted  that 
metallurgy  was  to  form  an  integral  part  of  university 
study,  the  question  arose  on  what  Lines  should  the 
teaching  proceed,  and  what  equipment  should  be  pro- 
vided. Two  styles  of  training  had  been  recommended 
—that  adopted  by  Dr.  Percy  at  the  Royal  School  of 
Mining,  and  that  in  vogue  at  the  newer  schools  of 
mines  and  metallurgy  in  America.  Out  of  those  there 
arose  what  he  regarded  as  the  system  which  they  had 
endeavoured  to  imitate  at  Bournbrook.  The  old  schools 
of  metallurgy  were  either  too  exclusively  theoretical 
or  too  exclusively  practical.   At  Bournbrook  they  would 


combine  theor\'  with  practice ;  students  would  analys-. 
their  ore, decide  which  was  the  best  process  of  extraction, 
and  then  extract  it.  No  course  so  ambitious  had  been 
attempted  in  England  before,  and  he  was  quite  sure 
they  would  get  some  very  useful  experience  from  it. 
They  could  not  absolutely  imitate  the  ordinary  steel 
works,  because  there  would  be  a  loss  on  all  they 
made,  and  therefore  they  must  endeavour  to  get  the 
largest  amount  of  instruction  out  of  the  smallest 
amount  of  metal.  The  importance  of  their  equip- 
ment was  that,  although  they  did  not  actually  imitate 
works,  they  acquainted  their  students  with  the  con- 
ditions of  the  furnace,  considered  as  a  piece  erf 
mechanical  and  metallurgical  scientific  apparatus. 

THE    TRANSVAAL    TECHNICAL     INSTITUTE. 

A  "Times"  Johannesburg  correspondent  gives  an 
interesting  account  of  the  Transvaal  Technical  Institute^ 
the  opening  of  which  I  chronicled  some  time  ago.  It 
is  remarked  that  within  six  months  of  the  Technical 
Education  Commission  signing  its  report,  the  Institute 
virtually  inaugurated  its  first  classes. 

By  agreement  with  the  educational  authorities  of 
Cape  Colony  it  was  arranged  that  the  institute  should 
take  over  the  classes  in  mining  engineering  which  have 
been  held  for  the  last  eight  years  at  Kimberley,  sup- 
ported financially  by  the  De  Beers  Company  and  the 
Cape  Government.  These  classes  formed  the  third  and 
fourth  years  prescribed  by  the  Cape  University  for  its 
diploma  and  degree  in  mining  engineering,  and  at  first 
it  was  expected  that  the  institute  would  have  to 
content  itself  with  this  modest  start.  But  the  arrival 
of  Professor  Hele-Shaw,  of  Liverpool,  who  was  charged 
with  the  organisation  of  technical  education  in  the 
colony,  in  co-operation  with  the  council  appointed 
for  this  purpose,  has  infused  more  energy  into  the 
scheme,  and  the  institute  has  been  brought  into  being 
on  far  more  ambitious  lines.  The  curriculum  now 
embraces  a  complete  four  years'  course  of  engineering 
and  of  mining.  A  general  course,  including  mathe- 
matics, chemistry,  geology,  and  other  allied  subjects, 
will  occupy  the  first  three  years  ;  at  the  end  of  this  time 
students  can  "  specialise  "  for  one  year  in  any  one  of 
the  following  branches  :  {a)  mining,  (fe)  mechanical  engi- 
neering, (c)  electrical  engineering,  (d)  civil  engineering. 

Arrangements  are  under  consideration  to  enable 
students  from  the  Royal  College  of  Science  and  other 
bodies  at  home  to  proceed  to  the  Transvaal  for  a 
post  graduate  year's  study.  With  the  most  praise- 
worthy liberality,  adds  the  correspondent,  several  of 
the  mining  houses  are  willing  to  provide  positions  on 
the  mines  at  a  small  salary  for  such  students. 

As  an  appendix  to  the  foregoing  I  must  quote 
Professor  Hele-Shaw.  On  a  recent  public  occasion, 
at  the  conclusion  of  a  lecture  he  alluded  to  his  forth- 
coming departure  for  England,  remarking  that  he  had 
never  appreciated  working  anywhere  more  than  he 
had  in  Johannesburg.  He  was  pleased  that  what 
little  he  had  tried  to  do  since  he  came  to  the  Rand 
had  been  appreciated. 
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France. 

Government  sanction  has  been  obtained  for  the 
construction  of  a  floating  dock  at  Bordeaux.  The 
estimated  cost  of  tlie  work  is  ;^320,ooo. 

In  order  to  faciUtate  the  working  of  the  phosphate 
mines  of  Kalaa-Djerda,  the  Government  of  Tunis  has 
decided  to  proceed  with  the  construction  of  a  branch 
hne  joining  Kalaa-Djerda  with  the  railway  from  Tunis 
to  Kalaa-es-Senam. 

The  Chamber  of  Commerce  at  La  Rochelle  will 
shortly  invite  offers  for  the  installation  of  a  crane  on  the 
quay  of  La  Pallice  Dock.  The  lifting  power  of  the 
crane  desired  is  30  tons.  The  beam,  or  the  part  which 
projects  over  the  water  or  vessel  alongside,  should  be 
long  enough  to  unload  from  a  poiiit  about  26  ft.  6  in. 
from  the  edge  of  the  quay.  The  height  of  the  distal  end 
above  the  quay  should  be  15  metres  (49 '21  ft.)  ;  the 
vertical  distance  between  the  edge  of  the  quay  and  that 
part  of  the  crane  directly  over  it,  8  metres  (26'4  ft.). 
A  locomobile  is  preferred,  but  should  the  conditions  be 
unfavourable  for  installing  such  a  machine,  then  a 
fi  xed  crane  would  be  adopted. 

Switzerland. 

A  concession  has  been  granted  for  the  construction 
and  working  of  a  narrow-gauge  electric  railway  from 
Schoftland  to  Sursee.    The  cost  of  the  work  is  estimated 
t  about  ;£6o,8oo. 

Italy. 

A  consular  report  from  Rome  states  that  auto- 
mobilism  in  that  city  is  increasing  ;  the  Consul  is  of 
opinion  that  a  good  local  agency  for  the  sale  of  British 
motor  fittings,  etc.,  would  do  a  remunerative  business. 

Sweden. 

The  British  Vice-Consul  at  Halmstad  reports  that 
the  syndicate  formed  for  constructing  a  new  railway 
line  to  connect  that  port  with  Falkoping,  has  obtained 
its  concession,  and  the  line,  which  has  a  length  of 
eighty-five  miles,  is  now  being  built.  It  will  cost 
about  ;^3 50,000,  and  is  expected  to  be  completed  at  the 
end  of  1906.  The  rails  are  already  bought  in  the 
United  Kingdom. 

Natal. 

A  Board  of  Trade  correspondent  in  a  recent  com- 
munication from  Port  Natal  reports  that  the  bill  to 
empower  the  Town  Council  of  Ladysmith  to  borrow 
;^35,ooo  for  the  improvement  and  extension  of  the 
water  supply  of  the  town,  and  another  authorising  the 
Town  Council  of  Pietermaritzburg  to  raise  ;(;20o,ooo 
for  the  comi)letion  of  the  waterworks  there,  have 
passed  through  the  Legislative  Assembly,  and 
will  no  doubt  be  passed  in  due  course  by  the  Upper 
House. 


New  Zealand. 

A  New  Zealand  correspondent  writes  asking  for 
particulars  of  a  brick-laying  machine.  We  shall  be 
glad  to  receive  replies  at  this  office  from  any  reader  able 
to  supply  the  required  information. 

Japan. 

Consular  report  from  Shimonoseki  states  that  a 
branch  line  from  Usa  on  the  Kiushiu  Railway  to  Oita 
City,  distance  40  miles,  has  been  officially  sanctioned, 
also  a  short  line  of  i^  miles  from  Kawasaki  station, 
on  the  same  Company's  line,  to  the  coal  mining  district 
of  Taito  in  Fukuoka  Prefecture. 

Nicaragua. 

A  body  of  engineers  has  been  commissioned  by  the 
Government  to  draw  up  plans  for  the  construction  of  a 
railway  from  San  Miguehto  to  Punto  Mono. 

Lagos. 

At  a  recent  meeting  of  the  Legislative  Council,  the 
sum.  of  ;^9,ooo  was  voted  for  the  construction  of  a 
slipway  and  marine  workshop,  and  ;^S,ooo  for  the  con- 
struction of  waterworks. 

Egypt. 

A  Khedival  decree  has  been  published  authorising  the 
construction  of  a  light  railway  for  agricultural  purposes 
between  Sahragt  and  El-Kanayat.  This  line  is  to  form 
one  of  those  which  the  Egyptian  Delta  Light  Railways 
Company  have  received  authority  to  establish  in  the 
provinces  of  Dakahlieh  and  Charkieh. 

Brazil. 

Tenders,  which  will  be  received  up  to  October  22nd 
by  the  Secretary  of  Agriculture,  Bahia,  are  in 
demand  for  the  construction  of  the  first  section  of  the 
line  from  Ilheos  to  Tabocas,  fifty-eight  kilometres  in 
length,  narrow  gauge. 

Considerable  expenditure  in  connection  with  railway 
lines  is  contemplated.  The  authorised  programmi' 
includes  the  following  operations  and  extensions,  viz.. 
to  extend  the  Melhoramentos  Railway  to  join  the 
Rio  d'Ouro  line  at  Sande,  and  abandon  the  section 
between  that  point  and  Sao  Francisco  Xavier ;  to 
complete  the  Porto  Alegre  to  Uruguayana,  and  Per- 
nambuco  to  Pesqueira  lines,  and  branches  to  Santa 
Anna  do  Livramento  ;  to  widen  the  gauge  of  tlu- 
Central  from  Jaubate  to  Sao  Paulo  ;  to  complete  the 
branch  to  Penha,  and  extend  the  Donna  Theresa 
Christina  Railway  to  Ararangua  and  Massiambu,  and 
the  Conde  d'Eu  to  Campina  Grande  and  Batalhao  or 
other  convenient  point  ;  to  complete  the  Mundo  Novo 
branch  of  the  Central  Bahia  Railway  ;  to  extend  thf 
Baturite  line  to  Crato,  and  the  Sobral  line  to  Therezina  , 
to  construct  a  railway  in  Rio  Grande  do  Norte,  starting 
from  a  point  on  the  coast,  to  traverse  the  districts 
suilering  from  drought. 
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MECHANICAL   DRAUGHT    FOR 
BOILERS. 

THE  pressure  or  intensity  of  the  draught  fixes 
the  amount  of  fuel  it  is  possible  to  bum  on 
a  given  area  of  grate.  It  therefore  becomes  necessary, 
when  it  is  desired  to  increase  the  steaming  capacity 
of  a  boiler  by  increasing  its  coal  consumption,  to  in- 
crease the  intensity  of  the  draught,  and  the  only  way 
in  chimney  draught  is  to  increase  the  temperature  of 
the  gases  passing  up  it,  or  increase  the  height  of 
the  chimney.  The  first  method,  of  course,  means 
a  large  amount  of  waste,  and  is  a  very  un- 
economical arrangement  ;  the  second  is  expensive  and 
unusual. 

A  chimney  stack  150  ft.  high  will  burn  from  15  lb. 
to  20  lb.  of  coal  per  square  foot  of  grate  area  per 
hour   under  normal   conditions,  but  in  wet  or   foggy 


weather  it  will  be  very  much  less  than  this,  as  the 
wet  air  is  lighter  than  the  dry,  and  thus  produces 
less  pressure  at  the  furnace  (the  weight  of  water  vapour 
is  about  half  that  of  air). 

A  fair  average  of  temperature  in  the  furnace  is 
2,400  deg.  Fahr.,  and  that  of  the  escaping  gases  at  the 
chimney  without  economisers,  600  deg.  Fahr.  This 
means  that  one-quarter  of  the  total  heat  generated  is 
sent  up  the  chimney  to  waste.  Thus,  on  a  2,000  h.p. 
plant,  almost  500  h.p.  is  going  up  the  chimney  per 
hour,  and  the  coil  bill  necessary  to  sustain  this  will 
come  to  a  big  figure  in  the  year. 


— CHIMNEY    STACK 
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FIG.    I.      FRONT    ELEV.A.TIOX    OF    THE    CYCLOXE    INDUCED    DR.AL'GHT    PL.A.NT. 
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FIG.    2.        GENERAL  ARRANGEMENT   OF   THE 
INSTALLATION. 

Suppose  we  could  reduce  the  amount  of  air  accom- 
panying [each  pound  of  coal  from,  say,  24  lb.  to 
12  lb.  (the  chemical  requirement),  and  the  temperature 
kept  the  same,  then  we  would  only  send  one- eighth  of 
the  total  power  up  the  chimney,  and  save  one-eighth 
of  the  coal  bill  at  the  same  time.  The  temperature  in 
the  furnace  would  then  be  greater  ;  the  heat  generated 
greater,  and,  of  course,  the  temperature  of  the  gases 
at  chimney  less. 

The  effect  of  the  draught  and  the  air  supply  to 
boilers  having  been  demonstrated  to  be  of  such  im- 
portance, we  are  brought  now  to  the  consideration 
of  the  best  means  of  producing  the  requisite  draught, 
and  it  is  not  only  the  author's  contention,  but  it  has 
become  a  well  ascertained  fact,  that  it  is  cheaper  and 
better  in  every  way  to  provide  the  necessary  supply 
of  air  for  burning  fuel  in  steam  boilers  by  mechanical 
means,  and  to  take  as  much  heat  out  of  the  hot  gases 
after  they  have  ceased  to  be  in  contact  with  the  boiler 
itself  before  they  are  turned  out  into  the  atmosphere, 
than  to  do  it  in  the  older  way  by  utilising  a  portion 
of  the  heat  generated  to  create  the  necessary  supply 
of  air. 

This  is  the  primary  reason  for  using  a  mechanical 
means  of  moving  the  air.  The  heat  previously  neces- 
sary to  create  the  draught  by  means  of  a  chimney 
may  now  be  employed  usefully  in  other  directions. 

STEAM     JETS. 

There  are  several  forms  of  mechanical  draught, 
and  perhaps  the  first  step  in  that  direction  is  the  use 
of  steam  jets.  These  are  certainly  the  most  expensive 
means  on  an  ordinary  land  installation  of  Lancashire, 
Cornish,  or  water-tube  boilers.  They  may  be  applied 
at  the  fire,  or  in  the  chimney,  as  in  the  case  of  a 
locomotive  boiler.  In  the  latter  case,  the  exhaust 
steam  from  the  engine  is  used,  and  excellent  results 
are  obtained. 

But  it  is  with  fan  draught  that  this  article  is 
intended  more  particularly  to  deal.  Fan  draught  may 
bs     divided  into   two  distinct  classes,  viz.,   forced  and 


induced.  Forced  draught  may  again  be  subdivided 
into  two  methods,  viz.,  first,  closed  stokehold,  and 
second,  closed  ashpit. 

CLOSED     STOKEHOLD     METHOD. 

The  first,  or  closed,  stokehold  method,  is  almost 
exclusively  used  for  ship  work.  Here  it  is  possible  to 
entirely  close  up  the  stokehold  and  drive  air  by  means 
of  a  fan  into  it,  raising  the  pressure  as  shown  on  an 
ordinary  U  tube  water  gauge,  to  about  2  in.  The 
only  outlet  for  the  air  is  j  through  the  furnaces, 
and  where  this  method  can  be  adopted  it  is  un- 
doubtedly the  best,  as  a  minimum  of  fan  power  is 
required,  due  to  cold  air  only  having  to  be  handled. 
(It  must  be  remembered  that  the  hot  gases  leaving 
a  boiler  are  practically  double  the  volume  of  the  air 
entering  the  furnaces,  due  to  expansion  from  rise  of 
temperature.)  The  air  passes  both  through  the  fire 
from  the  ashpit,  and  over  the  fire  through  the  fire- 
door,  the  latter  assisting  largely  in  preventing  smoke. 

CLOSED     ASHPIT    SYSTEM. 

For  land  work  or  stationary  boilers,  however,  this 
method  can  scarcely  ever  be  adopted,  and  if  a  forced 
draught  system  is  desired,  the  closed  ashpit  must  be 
resorted  to.  Here,  again,  a  minimum  fan  power  is 
required,  as  cold  air  is  being  handled,  but  there  are 
several  disadvantages,  which,  in  the  author's  opinion, 
far  outweigh  any  saving  which  might  be  effected  by 
using  the  smaller  fan,  as  for  instance  : — 

(i)  Initial  cost  of  furnace  fronts  is  very  high,  say 
;£i6  per  furnace,  and  these  are  frequently  needing 
repair. 

(2)  Fires  do  not  burn  so  evenly. 

(3)  The  air  supply  must  be  shut  off  before  the 
fire  door  is  opened,  or  the  stoker  would  run  grave 
risk  of  being  burned  through  the  pressure  forcing 
the  heat  and  flames  outwards.  (Automatic  appliances 
have  been  tried,  but  are  not  always  a  success). 

(4)  The  pipes  conveying  the  air  to  the  furnaces 
are  very  much  in  the  way,  and  are  usually  very  un- 
sightly. 

INDUCED     DRAUGHT    SYSTEM. 

In  the  author's  opinion,  by  far  the  best  method 
of  obtaining  draught  by  mechanical  means  is  the 
induced  draught  system,  wherein  the  fan  is  placed 
between  the  boilers  and  chimney,  or  point  of  discharge 
of  waste  products  into  atmosphere. 

By  such  an  arrangement  the  coal  consumption  may 
be  increased  from  the  15  lb.  to  20  lb.  per  square  foot  of 
grate  in  chimney  draught  to  30  lb.  to  40  lb.  per  ft.  under 
ordinary  conditions,  and  beyond  this  amount  under 
special  circumstances.  This  results  not  only  in  a 
proportionate  increase  of  steaming  capacity  in  the 
boilers,  but  in  greater  efficiency  of  combustion,  and 
consequent  economy. 

Most  steam  boiler  plants  nowadays  are  provided 
with  economisers  of  th.e  Green's,  Lowcok's  or  similar 
type.  Where  such  is  the  case,  an  opening  is  made  in 
the  flue  between  the  economisers  and  chimney,  and 
the  fan  inlet  connected  thereto  by  a  short  brick  or 
metal   flue.     Another   opening   is    made   in    the   main 
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flue  at  a  point  nearer  the  chimney,  or  into  the  chimney 
itself,  and  this  opening  is  connected  to  the  fan  outlet 
in  the  same  way  as  to  the  inlet. 

Between  the  openings,  and  inside  the  main  flue  is 
placed  a  damper,  so  that  all  gases,  after  leaving  the 
boilers,  must  of  necessity  pass  through  the  fan  on 
their  way  to  the  chimney,  so  long  as  the  aforemen- 
tioned damper  is  closed.  It  is  also  customary  to 
place  dampers  both  at  the  inlet  and  outlet  of  the  fan, 
so  that  by  manipulating  these  two  and  the  one  in  the 
main  flue,  the  fan  may  be  cut  out,  and  natural  draught 
resorted  to  in  case  of  necessity. 

The  same  arrangement  applies  where  no  economisers 
are  installed,  and  in  such  cases  the  fan  handles  the 
gases  at  the  high  temperature  at  which  they  leave  the 
boilers.  Of  course,  in  either  case  special  arrangements 
must  be  made  in  order  to  keep  the  bearings  cool, 
either  by  water-jacketted  bearings,  or  an  arrange- 
ment of  air  cooling. 

THE    SYSTEM     AT    WORK. 

Fig.  I  shows  front  elevation  of  a  cyclone  induced 
draught  plant,  such  as  described  and  installed  by 
the  author's  firm  in  the  Manchester  district. 

This  is  a  small  installation  for  two  boilers  only, 
as  will  be  seen  from  the  general  arrangement,  fig.  2. 
In  this  arrangement  the  main  flue  wa^  tapped  and  a 
connection  made  to  the  fan  inlet,  the  fan  outlet 
being  connected  direct  to  the  chimney  as  shown  clearly 
in  fig.  I. 

Instead,  however,  of  putting  a  damp>er  in  the  main 
;!ue,  it  was  more  convenient  to  place  it  in  the  chimney 
as  shown   in  fig.  i.   the  effect  of  course  being  the  same. 

The  fan  in  this  case  is  driven  by  a  direct  connected 
enclosed  type  steam  engine,  the  combination  running 
at  about  600  revolutions  per  minute.  The  plant  was 
put  in  for  two  reasons.  In  the  first  place  great 
difficulty  was  experienced  in  keeping  steam,  and 
in  the  second  place,  the  hard  firing  necessary  in  the 
effort  to  do  this,  naturally  resulted  in  volumes  of 
dense  smoke  being  emitted  from  the  chimney  stack, 
for  which  the  firm  were  prose- 
cuted more  than  once. 

The  fan  enables  steam  to  be 
kept  with  ease,  and  has  entirely 
cured  the  smoke  nuisance  ;  only 
a  light  smoke  can  be  seen  being 
emitted  from  the  chimney. 

Another  installation  is  illus- 
trated by  the  plan  shown  in 
fig.  3.  In  this  instance  the  fan 
inlet  is  placed  close  against  the 
main  flue,  and  again  the  outlet 
or  delivery  is  through  a  con 
nection   into   the   chimney. 

It  will  be  noticed  that  the 
fan  shaft  goes  right  through  the 
flue  to  a  bearing  on  the  opposite 
side.  This  was  necessary  as 
the  fan  is  a  large  one,  and  an 
overhung  wheel  was  not  desir- 
able. 


It  is  interesting  to  note  the  results  accruing  from 
this  installation.  One  boiler  after  another  had  been 
added  to  those  put  down  when  the  works  and  chimney 
were  built.  As  a  natural  consequence  the  draught 
had  become  totally  inadequate,  resulting  in  insufficient 
steam,  and  smoke  trouble.  A  new  chimney  was 
contemplated,  but  the  proprietors  were  persuaded 
to  try  a  fan  first.  The  net  results  after  twelve 
months'  trial  were  : — 

(i )  An  ample  supply  of  steam  under  all  atmospheric 
conditions. 

(2)  A   discontinuance  of  the  smoke  nuisance. 

(3)  Retention  of  the  old  chimney,  thus  saving  the 
cost  of  a  new  one  ;  and 

(4)  A  saving  of  exactly  25%  of  the  year's  coal  bill, 
through  being  enabled  to  bum  an  inferior  quality  of 
coal. 

It  is  perhaps  worth  while  to  note  this  saving  more 
than  paid  for  the  induced  draught  plant  in  the  first 
year's  run. 

Still  another  arrangement  is  shown  by  fig.  4.  This 
is  very  similar  to  the  last,  the  principal  difference 
being  in  the  method  of  driving.  Being  a  town  electric 
lighting  station,  the  authorities  preferred  to  drive  by 
motor  and  belt. 

The  very  satisfactory  results  secured  by  a  system 
of  induced  draught  are  due  to  a  less  volume  of  air 
being  required,  though  at  a  higher  pressure  than  with 
chimney  draught.  -\  chimney  usually  works  at  a 
vacuum  of  +  in.  to  Jin.,  while  an  induced  fan  is 
generally  arranged  to  give  i^in-  to  2  in.  In  con- 
sequence of  this,  thicker  fires  can  be  carried,  and  higher 
temperatures    maintained,    resulting    in    more    rapid 
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FIG.    3.      ANOTHER    TYPICAL   INSTALL.ATIOX. 
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conduction  of  heat  through  the  heating  surface,  and 
therefore  a  greater  economy  of  heat  than  with 
chimney  draught. 

This  high  temperature  of  combustion ,  and  consequent 
increase  of  evaporating  power  of  the  boilers  is  such 
that  usually  three  boilers,  with  induced  draught,  will 
do  the  work  of  four  with  chimney  or  natural 
draught.  Occasionally  better  results  even 
than  these  have  been  secured.  One  advan- 
tage of  induced  over  forced  draught  is  that 
a  better  and  more  even  distribution  of  air 
is  obtained.  v  \ 


ARGUMENTS  FOR  INDUCED  DRAUGHT. 

One  of  the  best  arguments  in  favour  of 
induced  draught  is  that  by  it  the  pressure 
may  be  kept  practically  constant,  and 
consequently  the  temperature,  so  ^that  the 
boiler  shell  and  furnaces  do  not  contract 
and  expand  to  the  same  extent,  thus 
saving  large  sums  of  money  in  repair  bills 
for  leaky  joints  and  rivets. 

It  is  not  always  possible  to  keep  boilers 
idle  when  an  induced  draught  system  is  in- 
troduced to  an  existing  plant,  as  where  orie 
or  two  boilers  may  be  installed.  In  such 
a  case  an  alternative  is  to  reduce  the  length 
of  the  fire  bars,  and  by  keeping  thicker  fires 
to  secure  the  beneficial  results  already 
described. 

One  of  the  most  valuable  features  of  an 
induced  draught  apparatus  is  that  it  enables 
the  high  temperature  upon  which  a  chimney 
depends  for  its  results  to  be  dispensed 
with.  In  fact,  the  more  heat  abstracted 
from  the  gases  by  economisers  and  such  like 
apparatus  for  heating  water,  air,  etc.,  the 
better  it  is  for  the  fan. 

These  are  daj^s  when  profits  are  made — 
or,  at  all  events,  augmented — by  economies 
at  all  points,  and  insufficient  attention  has 
been  paid  in  many  installations  to  the 
possibilities  in  this  direction.  Not  only 
may  the  boiler  feed  water  be  heated  by 
economisers,  but  in  works  where  quantities 
of  hot  water  are  required  for  manufacturing 
purposes,  such  may  also  be  obtained  in  the 
same  way.  And  again,  in  manufacturing 
establishments,  laundries,  etc.,  where  hot 
air  is  required  for  drying  or  similar  pur- 
poses, .  this  also  may  be  obtained  by 
tconomiser  pipes  just  as  hot  water  is. 

An  j  induced  draught  fan  renders  the 
])lant  it  is  working  with  quite  independent 
of  climatic  conditions.  A  chimney  that  will 
just  do  its  work  on  a  clear  cold  day,  may 
give  considerable  trouble  in  damp  or  foggy 
weather,  but  a  fan  is  always  positive  and 
alike.  It  is  also  more  flexible,  and  under 
control,  rendering  it  capable  of  answering 
to  sudden  calls.  In  the  case  of  an  electric 
light     station,    for    instance;     if    a    heavy 


fog  comes  on  there  is  a  big  rush  for  current,  and 
consequent  heavy  demand  on  the  boilers.  If 
chimney  draught  has  to  be  depended  upon,  it  will 
be  at  its  worst  under  such  conditions,  but  a  fan  would 
not  be  affected  by  the  fog,  and  would  answer  at  once 
to  the  demand  made  upon  it. 


ECONOMISERS 


BLOWER 


^FLUE    FROM    BLOWER 
TO  CHIMNEY 
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Again,  in  consequence  of  the  intensity  of  fan  draught, 
it  is  possible  where  such  sudden  demands  for  steam 
are  likely  to  be  made,  to  keep  fires  banked  up  and 
dampered  down,  and  then  when  required,  to  have  them 
in  full  blast  in  a  few  seconds. 

SMOKE     PREVENTION. 

Mention  has  also  been  made  of  the  value  of  an 
induced  draught  fan  as  a  smoke  preventer.  Public 
authorities  are  daily  increasing  their  vigilance,  and 
woe  betide  the  firm  that  belches  its  black  smoke  into 
the  atmosphere,  polluting  all  the  surroundings.  But 
this  is  not  all.  This  black  smoke,  as  pointed  out 
earlier  in  the  paper,  is  unconsumel  cirbon,  and,  tierefore, 
waste.     So  on  all  accounts  it  is  desirable  to  stop  it. 

A  properly  designed  and  arranged  induced  draught 
plant  will  accomplish  this,  as  already  stated,  by 
increasing  the  temperature  of  combustion  and  thus 
make  the  boiler  consume  its  o\\-n  smoke,  or  to  put 
it  another  way,  by  enabling  the  proper  chemical 
changes  to  take  place  in  the  furnace,  to  obtain  immunity 
from  smoke  trouble. 

A  very  important  point  not  yet  touched  upon,  and 
particularly  apphcable  to  buildings  projected,  is  the 
question  of  the  chimney  in  relation  to  induced  draught. 
A  stack  higher  than  that  necessary  to  carry  the  gases 
above  the  surrounding  property,  say  about  50  ft.  high, 
I-  useless  where  an  induced  draught  fan  is  at  work. 
1 1  therefore  pays  to  consider  the  question  of  fan 
versus  chimney  in  the  matter  of  first  cost,  and  also  as 
to  economy  of  space. 

[From  a  paper  read  at  the  summer  meeting  of  the 
Institution  of  Heating  and  Ventilating  Engineers 
(Incorporated).] 


ELECTRICITY  FROM  WATER-POWER 
IN  THE  BRITISH  ISLES. 

/^XE  of  the  most  interesting  papers  read 
^^  before  the  Engineering  Section  at  the 
recent  meeting  of  the  British  Association  was 
that  by  Mr,  A.  A.  Campbell  Swinton  on  "  Elec- 
tricity from  Water- Power."  The  following 
details  were  included  concerning  prospective 
water-power  schemes  in  the  British  Isles  : — 

THE     FOYERS     INSTALLATION. 

The  only  large-scale  plant  for  the  production  of 
electricity  by  water-power  at  present  in  operation  in 
this  country  is  the  well-known  installation  of  the 
British  Aluminium  Company  at  Foyers.  This  installa- 
tion, which  was  originally  designed  by  the  late  iSIr. 
Birch  and  carried  out  by  Mr.  W.  Vaux  Graham,  has 
been  at  work  ever  since  the  year  1896,  and  the  whole  of 
the  power  is  employed  for  electro-chemical  purposes  on 
the  spot.  A  small  percentage  of  the  power  is  utilised 
for  the  production  of  calcium  carbide,  but  the  bulk  is, 
and  in  the  near  future  the  whole  of  the  power  will  be, 
used    for    making   aluminium.     At    present    the   gross 


horse-power  of  the  plant  is  7,000  h.p.,  but  plant  for  a 
further  2,000  h.p.  is  at  the  present  moment  being 
installed,  and  will  be  working  in  about  a  month's 
time. 

The  water  is  derived  from  the  River  Foj-ers,  which 
has  a  catchment  area  of  upwards  of  100  square  miles. 
Storage  is  effected  by  means  of  two  lakes,  which  have 
been  joined  together  by  the  raising  of  dams  and  em- 
bankments, the  result  being  a  continuous  lake  of  about 
5  J  miles  long  by  about  half  a  mile  in  width.  The 
storage  thus  obtained  is  sufficient  to  run  the  entire  plant 
continuously  day  and  night  for  about  fifty  days. 

From  the  River  Foyers  the  water  is  first  passed 
through  a  tunnel  8J  ft.  in  diameter,  cut  through  the 
solid  rock,  to  the  penstock  chamber,  from  which  the 
water  is  delivered  by  separate  cast  iron  pipes  to  the 
turbines,  which  are  installed  on  the  shore  of  Loch  Ness, 
and  into  which  the  water  is  finally  discharged,  the 
available  head  of  water  being  3  50  ft. 

LOCH     LEVEN     SCHEME. 

The  British  Aluminium  Company  have  obtained 
parliamentar\''  powers  for  a  further  large  water-power 
installation  on  Loch  Leven.  It  is  their  intention  to 
commence  immediately  the  development  of  this  scheme, 
which  is  capable  of  giving  17,000  gross  horse-power. 
The  reservoir  is  artificial,  and  will  contain  about  150 
days'  storage  of  the  full  power,  the  head  of  water  at  the 
turbines  being  964  ft.  It  is  anticipated  that  the  whole 
of  this  power  will  also  be  taken  up  in  the  manufacture 
of  aluminium  on  the  spot,  no  distant  transmission 
being  at  present,  at  any  rate,  contemplated. 

POWER     FROM     LAKE     LLYOAW    ON     SNOWDON. 

Another  interesting  water-power  scheme  of  con- 
siderable dimensions  is  at  the  present  moment  being 
developed  in  Wales  by  the  Xorth  Wales  Electric  Power 
Company,  who  have  obtained  parliamentary  powers 
for  this  purpose.  Their  first  installation  is  at  present 
being  erected  under  the  superintendence  of  Messrs. 
Harper  Bros.,  the  company's  engineers,  and  derives  its 
power  from  Lake  Llydaw,  on  Snowdon.  This  lake, 
into  which  runs  the  water  from  Lake  Glaslyn,  is 
about  1 5  miles  in  length,  and  about  a  quarter  to 
half  a  mile  in  width.  Its  area  is  5§  million  square 
feet,  and  it  derives  its  water  from  a  catchment  area 
of  about  ij  square  miles,  including  the  summit  of 
Snowdon.  Being  in  the  track  of  the  Atlantic  depres 
sions,  this  area  has  one  of  the  heaviest  rainfalls  in 
Europe,  amounting  on  the  average  to  180  in.  per 
annum.  In  1903  it  reached  the  phenomenal  figure 
of  250  in.  The  prevailing  mnds  are  from  the  sea,  and 
the  atmospheric  moisture  is  driven  up  the  sloping  side 
of  the  mountain,  and  on  being  condensed  at  the  summit 
is  discharged  in  the  form  of  rain  or  snow  on  the  eastern 
side  over  Lakes  Glasljm  and  Llydaw.  The  fall  of  the 
year  gives  the  wettest  months,  and  it  happens  that  the 
quantity  running  from  the  lakes  in  spring  is  averaged 
up  by  the  snow  melting  on  the  sheltered  eastern  side. 

By  means  of  a  dam  about  100  ft.  in  length  the  level 
of  the  lake  is  to  be  raised  20  ft.  The  water  will  be 
drawn  from  the  lake  bv  means  of  a  tunnel  600  ft.  in 
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length  at  a  point  30  ft.  below  the  present  level,  or  50  ft. 
below  the  level  when  the  dams  are  completed,  with  the 
result  that  there  will  be  sufficient  storage  for  meeting 
a  ninety  days'  drought.  The  total  fall  utilised  will  be 
about  1,150  ft.,  and  the  total  horse-power  available,  on 
the  basis  of  a  nine  hours'  working  day,  is  calculated  at 
8,200.  The  first  installation  consists  of  two  steel  pipe 
lines  and  four  1,000  kw.  sets,  each  consisting  of  a 
double  tangential  waterwheel  coupled  to  a  three-phase 
alternator  giving  11,000  volts  at  forty  periods  per 
second. 

The  company  will  develop  the  full  horse-power  of 
Lake  Llydaw  before  proceeding  further,  but  they  have 
also  acquired  a  further  water-power  at  Tlyn  Eigiao, 
in  the  Conway  Valley,  where  a  fall  of  800  ft.  is  obtain- 
able, and  where  it  is  calculated  there  will  be  nearly  twice 
as  much  horse-power  available  as  there  is  at  Llyn 
Llydaw. 

One  of  the  first  objects  of  the  North  Wales  Electric 
Power  Company,  as  soon  as  their  installation  is  com- 
pleted, will  be  to  supply  energy  for  the  working  of 
certain  light  railways  which  they  control  in  the  district. 
It  is,  however,  in  addition,  intended  to  supply  electric 
energy  throughout  a  large  area,  comprising  the  whole 
of  the  counties  of  Carnarvon,  Merioneth,  a.nd  Anglesea, 
and  also  a  portion  of  the  county  of  Denbigh. 

Three-phase  currents  are  to  be  used,  and  the  trans- 
mission lines  will  be  of  bare  copper  wires,  3-24  in.  in 
diameter,  carried  on  insulators  triangularly  placed  on 
wooden  poles.  A  large  proportion  of  the  transmission 
lines  will  be  carried  along  the  track  of  the  above 
mentioned  light  railways.  Lines  are  to  be  laid  to  the 
principal  slate  quarry  districts  of  Nantlle,  Llanberis, 
Penrhyn,  and  Festiniog,  where  a  considerable  demand 
for  power  exists.  The  distances  from  the  power-station 
to  these  places  range  from  six  to  twelve  miles. 

LOCH     SLOY    SCHEME. 

The  latest  water-power  electric  scheme  in  the  United 
Kingdom  is  that  of  the  Scotch  Water-Power  Syndicate^ 
who  have  by  agreement  obtained  from  Lord  Breadalbane 
and  the  trustees  of  the  Colquhoun  estate  of  Luss, 
important  water-power  concessions.  These  agreements 
have  been,  negotiated  by  Mr.  E.  Ristori,  who,  it  may  be 
mentioned,  was  one  of  the  origmal  founders  of  the  Falls 
of  Foyers  installation, while  the  engineering  and  electrical 
details  have  been  worked  out  by  Mr.  William  Vaux 
Graham  and  the  author. 

The  first  power  that  it  is  proposed  to  develop  is  one 
connected  with  Loch  Sloy,  which  is  situated  some  five 
miles  north  of  Tarbet,  on  the  side  of  Ben  Vorlich, 
between  Loch  Long  and  Loch  Lomond.  Loch  Sloy, 
which  is  situated  some  757  ft.  above  Loch  Lomond, 
which,  in  turn,  is  some  26  ft.  above  the  sea  level,  is  fed 
from  a  catchment  area  of  about  3.801  acres,  which 
includes  one  side  of  Ben  Vorlich,  which,  with  its 
3,092  ft.,  is  one  of  the  highest  mountains  in  Scotland. 
The  district  has  the  very  heavy  rainfall  of  some  74  in. 
per  annum,  of  which  it  is  calculated  that  60  in.  will  be 
collectable. 

A  dam  will  be  constructed  at  the  eastern  end  of  the 
loch,  which^will  raise  the  height  of  the  latter  by  some 


60  ft.  This  will  impound  some  240,000,000  cubic  feet 
of  water,  capable,  with  a  calculated  net  fall  of  700  ft.  to 
Loch  Lomond,  of  maintaining  some  6,000  e.h.p.  on  a 
25  per  cent,  load  factor  for  the  maximunj possible  periods 
of  drought,  which  are  calculated  at  100  days. 

From  the  loch  the  water  will  be  taken  in  the  first 
instance  along  an  open  conduit  3,650  yds.  in  length, 
which  will  follow  the  contour  line  round  Ben  Vorlich 
till  a  point  is  reached  almost  immediately  above  the 
position  where  the  power-house  will  be  constructed  on 
the  shore  of  Loch  Lomond  at  a  spot  called  Inveruglas. 
From  the  end  of  this  conduit  to  the  power-house  the 
water  will  be  conveyed  in  steel  pipes,  the  length  of  the 
line  being  about  600  yds.,  and  the  height  of  fall  700  ft. 

From  the  power-house  an  overhead  transmission  line  is 
to  be  constructed  in  duplicate  for  the  purpose  of  con- 
veying the  electric  enprgy  to  the  industrial  areas  of  the 
Vale  of  Leven  and  the  Clyde,  which  comprise  the  towns 
of  Dumbarton,  Helensburgh,  Renton,  and  Alexandria, 
and  includes  shipbuilding  yards,  engineering  and  dye 
works,  calico  printing  works,  and  factories  of  various 
descriptions,  many  of  which  have  already  intimated 
their  desire  to  be  supplied.  The  transmission  line, 
for  which  private  wayleaves  have  been  obtained 
throughout,  will  be  overhead  on  poles,  starting  from 
the  generating  station  at  Inveruglas,  and  continuing 
across  country  for  a  distance  of  twenty-two  miles  to  a 
sub-station  which  will  be  situated  at  Renton,  about 
midway  between  Dumbarton  and  the  foot  of  Loch 
Lomond,  in  the  centre  of  the  Vale  of  Leven  industrial 
area.  At  this  sub-station  the  voltage  will  be  reduced 
from  the  40,000  volts  which  it  is  proposed  to  employ 
for  the  long  overhead  transmission  to  some  6,000  to 
10,000  volts,  it  being  the  intention  that  the  distribution 
from  the  sub-station  to  the  various  works  shall  be 
underground. 

The  following  are  the  efficiencies  which  it  is  calculated 

will  be  obtained  : —  Full-load  efficiency. 

Per  cent. 

Open  conduit , \ 

Pipe  line j  75 

Turbines ..  ) 

Three-phase  generators  94 

Step-up  transformers    97 

High-tension  transmission  line 93 

Step-down  transformers , 97 

Underground     distribution     (say    6,000 
volts  average)    95 

Total  erticiency 58-6 

This  is  on  the  assumption  of  the  energy  being  delivered 
to  customers  at  6,000  volts.  If,  as  is  probable  in  most 
instances,  it  will  be  delivered  at  lower  voltages,  there 
will  be  a  further  transformation,  the  efficiency  of  which 
will  be  95  per  cent,  in  the  case  of  transformation  in 
])ressure  oiily,  and  86  per  cent,  in  the  transformation 
of  continuous  current,  mal*ing  a  total  over  all  efficiencies 
5 5  6  per  cent,  for  three-phase  current  delivered,  and 
5o'3  per  cent,  for  continuous  current  delivered. 

ADDITIONAL    SOURCES    OF     POWER. 

So  soon  as  a  market  has  been  found  for  the  total  pow  er 
procurable  from  Loch  Sloy,  it  is  intended  to  utilise  a 
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further  water-power — for  which  the  rights  have  also 
been  obtained — at  Ardlui,  about  two  miles  further  up 
Loch  Lomond.  This  power  is  also  fed  bv  a  small  loch 
with  an  available  fall  of  800  ft.,  the  horse-power  ob- 
tainable being  about  half  that  available  at  Loch  Sloy. 
The  Scotch  Water-Power  Syndicate  have,  in  addition, 
obtained  the  rights  to  still  further  water-powers  on  the 
Breadalbane  estate  that  exist  further  north,  and  these 
will  be  utilised  as  soon  as  the  demand  for  power  justifies 
the  capital  expense.  It  is  because  of  these  additional 
powers,  which  A\ill  considerably  extend  the  length  of 
the  transmission,  that  it  is  proposed  from  the  start  to 
employ  so  high  a  pressure  as  40,000  volts. 

It  is  estimated  that  the  total  cost  of  the  Loch  Sloy 
scheme,  including  the  transmission  line  and  the  distri- 
bution to  the  various  factories, will  not  exceed  ;/200, 000. 
which,  on  a  basis  of  5,000  h.p.  delivered,  works  out  at 
about  £\o  per  horse-power,  everything  included. 
Seeing  that  many  of  the  existing  electric  generating 
stations  worked  by  steam  have  cost  almost  this  amount 
for  land,  buildings,  and  generating  plant,  this  does  not 
appear  to  be  an  excessive  figure,  and  it  may  be  pointed 
out  as  an  interesting  fact  that  the  twenty  miles  of  over 
head  transmission  line  only  accounts  for  some  /24,ooo. 
or  about  12  per  cent,  of  the  total  expenditure.  This, 
coupled  with  the  fact  that  the  calculated  loss  on  the 
transmission  line  at  full  load  will  only  amount  to 
about  7  per  cent.,  and  the  step-up  and  step-down 
losses  to  another  6  per  cent.,  making  13  per  cent,  in 
all,  will  give  some  idea  of  the  extent  to  which  the  length 
of  the  transmission  line  is  but  a  comparatively  un- 
important factor  in  schemes  of  this  description.  It 
may  be  pointed  out  further,  that  the  above-mentioned 
line  loss  of  7  per  cent,  is  upon  the  basis  of  only  one  of 
the  two  duplicate  transmission  lines  being  in  use. 
When  both  are  employed  the  line  less  will  be  reduced 
to  2>\  per  cent.,  and  the  total  transmission  loss  at  full 
load  will  be  only  a  little  over  10  per  cent. 

The  main  transmission  will  be  on  the  three-phase 
system  over  two  sets  of  three  copper  conductors,  each 
about  I'o  in.  in  diameter,  the  possibility  of  conveying 
as  much  as  5,000  h.p.  over  a  distance  as  great  as 
twenty-two  miles  with  only  3^  per  cent,  loss  by  means 
of  such  comparatively  small  wires  being,  of  course,  due 
f(.  ih'^  >ii<,rh  pressure  employed.     Indeed,  using  pressure 


as  high  as  40,000  volts,  when  it  is  a  matter  of  trans- 
mitting comparatively  small  amounts  of  power,  as, 
for  instance,  the  600  h.p..  or  thereabouts,  that  under 
the  present  scheme  it  is  expected  will  be  required 
for  the  supply  of  the  town  of  Helensburgh,  the  in- 
teresting point  arises  that  the  minimum  size  of  con- 
ductor allowable  is  limited, not  by  electrical  conditions, 
but  by  considerations  of  mechanical  strength. 

On  the  main  transmission  line  the  conductors  will  be 
carried  at  a  minimum  height  of  40  ft.  from  the  ground' 
while  at  all  crossings  over  roads  they  will  be  enclosed 
in  a  vdre  cage  to  meet  the  Board  of  Trade  requirements 
for  ensuring  pubUc  safety. 

The  application  of  water  power  in  the  United. 
Kingdom  can,  of  course,  never  attain  the  dimensions 
that  it  hcis  alreadj-  reached  in  America  and  elsewhere  ; 
still,  the  above  brief  account  of  what  is  at  present 
being  dore  in  Scotland  and  in  Wales  shows  th?.t  there 
are   possibiUties   even  in   this  old  cour.  rich 

till  recently  but  few  were  aware. 

ECONOMIES     OF     ELECTRICAL    GENERATION     BY 
WATER-POWER. 

.1.^  .^-..wic  Luis,  no  general  rule  can,  of  course,  be 
enunciated,  and  every  case  must  be  dealt  with  on  its 
merits,  according  to  local  circumstances.  It  is,  how- 
ever, possible  to  give  an  indication  of  what  is  generally 
involved, having  regard  more  especially  to  the  fact  that 
with  water-power,  as  a  rule,  interest  on  capital  plays 
a  much  greater  part  in  determining  the  cost  than  do 
labour  or  upkeep. 

Avoiding,  on  the  other  hand,  small  powers  where  the 
costs  are  likely  to  be  abnormally  high,  and  on  the  other 
ver\-  large  powers  such  as  we  do  not  possess  in  this 
country,  it  may  be  taken  generally  that  interest  on 
capital,  depreciation,  upkeep,  and  working  expenses 
in  this  country  will  amount  to  about  12  per  cent,  on 
the  capital  expenditure. 

On  this  basis  it  is  easy  to  see  that  to  be  economically 
sound  the  capital  involved  must  not  exceed  8^  times 
the  annual  price  which  can  be  got  for  the  whole  of  the 
energy.  For  instance,  if  5,000  h.p.  is  available  for  sale, 
and  £6  can  be  got  for  each  horse-power  on  the  average 
per  annum,  the  capital  involved  must  not  exceed  £$2 
per  horse-power,  or  £260,000  in  all. 


TECHNICAL    PUBLICATIONS. 


"THE  INDICATOR  HANDOOK." 

A  Practical  Manual  for  Engineers.  Part  II.  :  The 
Indicator  Diagram  :  Its  Analysis  and  Calculation. 
By  Charles  N.  Pickworth.  Second  Edition. 
Whittaker  and  Co.  Emmott  and  Co.,  Ltd. 
(London  and  Manchester).  D.  \^an  Nostrand 
Company  (New  York).     3s.  net. 

The  second  edition  of  this  useful  little  manual 
has  an  illustrated  description  of  the  "  Mathot  " 
explosion  and  pressure  recorder.  It  should  be  men- 
tioned that  the  construction  and  application  of  the 
Indicator  are  fully  described  in  the  hrst  part  of  the 
work. 


"MAGNETISM  AND  ITS  ELEMENTARY  MEASURE- 
MENT." 

By  W.  Hibbert,  F.I.C.,  A.M.I. E.E.  Longmans, 
Green  and  Co.  2s. 
This  little  book,  forming  part  of  a  larger  work  on 
magnetism  and  electricity,  illustrates  and  describes 
in  detail  a  magnetic  balance,  and  is  intended  (a)  to 
make  the  elementary  student  measure  magnetic 
action  under  the  threefold  aspect  of  "  poles,"  "  held," 
and  "  flux,"  and  to  follow  their  relationship  :  (ft)  To 
raise  the  idea  of  "  flux  "  to  the  chief  place,  and  try 
to  convince  the  elementary  student  of  the  propriety 
of  doing  so.  The  whole,  subject  is  made  readily 
intelligible  to  the  student  whose  interest  will  be 
sustained  by  the  numerous  experiments  and  examples 
which  he  is  called  upon  to  work  out  for  himself. 


"PRELIMINARY  PRACTICAL  MATHEMATICS." 

By  S.  G.  Starling,  B.Sc.  A.R.C.Sc,  and  F.  C.  Clarke, 
B.Sc,    A.R.C.Sc.     Edward   Arnold,      is.    6d. 

Students  who  are  looking  out  for  a  simple  and 
reliable  introduction  to  mathematics,  and  especially 
those  who  are  called  upon  to  dispense  with  a  tutor, 
can  scarcely  do  better  than  make  acquaintance  with 
this  excellent  treatise.  It  is  arranged  in  such  form 
that  the  technical  student  can  pass  gradually  from 
ordinary  arithmetic  to  such  problems  in  matliematics 
as  are  of  everyday  occurrence. 


"LOCI  IN  MECHANICAL  DRAWING" 

By  Alex.  MacLay,  B.Sc,  C.E.,  M.I.Mech.E.  Part  III. 
Piston  Acceleration.  The  Technical  Publishing 
Company,  Ltd.     2s.  6d.  net. 

The  aim  in  the  present  part,  the  author  tells  us,  is  to 
introduce  the  student  of  drawing  to  a  class  of  Loci 
which  are  neither  geometrical  nor  mechanical,  according 
to  the  distinction  drawn  in  Part  I.,  viz.,  between 
I)oints  suj)posed  to  move  under  purely  geometrical 
conditions  on  the  one  hand  and  point  i)aths  in 
mechanisms    on    the    other."'J,Inj\this    section    curves 


of  velocity  and  acceleration  are  discussed  and  worked 
out  in  connection  with  piston  motion  in  engine 
mechanisms  of  the  slider  crank  order.  The  work  is 
divided  as  follows  :  General :  Piston  Position. 
(I)  The  Double  Slider  Crank.  (2)  The  Single  Slider 
Crank.     (3)  The  Swinging  Block  Slider  Crank. 


"MODERN  ELECTRIC  PRACTICE." 


Edited  by  Magnus  Maclean,  M.A.,  D.Sc. 
The  Gresham  Publishing  Company. 


Volume  III. 
9s.  net. 


We  have  already  called  attention  to  this  freely 
illustrated  series  of  volumes  issued  under  the  editor- 
ship of  Dr.  Magnus  Maclean,  M.A.,  and  contributed 
to  by  some  thirty-four  specialists.  Volume  III. 
has  the  following  contents  :  Section  II.  Electric 
Lighting  and  Power  Distribution.  (3)  Distribution 
and  Transmission  of  Electric  Energy.  (4)  Electric 
Lighting  and  Wiring.  (5)  Electric  Fittings.  (6)  Arc 
Lamps.  (7)  Incandescent  Lamps.  Section  III. 
Electric  Tramways,  (i)  The  Rails.  (2)  Rail-bond- 
ing. The  contributors  to  this  volume  are  Messrs. 
W.  B.  Esson,  M.Inst.C.E.,  M.I.E.E.,  W.  W.  Lackie, 
M.I.E.E.,  G.  Byng  and  V.  Zingler,  F.  Biliotti,  A.I.E.E., 
C.  J.  Robertson,  M.I.E.E.,  John  R.  Wignall,  A.M.Inst. 
C.E.,  and  Victor  Wathngton. 


•'A  MANUAL  OF  APPLIED  MECHANICS." 

By   William    John   Macquorn    Rankine,    C.E.,    LL.D., 
F.R.S.     Seventeenth   edition,    thoroughly  revised 
by  W.   J.   Millar,   C.E.     Charles  Griffin  and  Co., 
Ltd.     i2s.  6d. 
The  seventeenth  edition  of  this  well-known   hand- 
book, comprising  the  Principles  of  Statics  and  Cine- 
matics,   and   Theory   of   Structures,    Mechanism,    and 
Machines,    with    numerous    diagrams,    has    just    been 
issued    by   Messrs.    Griffin   and   Co.     It   has   received 
various  additions  and  careful  revision  at    the   hands  of 
Mr.  W.  J.  Millar,  C.E.,  late  Secretary  to  the  Institute 
of  Engineers  and  Shipbuilders  in  Scotland. 


"ELEMENTARY  MENSURATION." 

By  G.  T.  Cliivers.     Longmans,  Green  and  Co.     5s. 

biuclents  whose  knowledge  of  mathematics  does 
not  extend  beyond  algebra  and  trigonometry  wiU 
lind  here  a  treatise  which  has  been  designed  to  meet 
tlieir  particular  case.  Nine  hundred  original  examples 
are  supplemented  by  five  hundred  selected  from 
recent  examination  papers.  The  author  has  included 
short  chapters  on  the  Mensuration  of  the  Conic- 
Sections  ;  the  Theorems  of  Guldinus ;  Specific 
Gravity,  with  special  reference  to  the  weights  -^.of 
solids  ;  the  Metric  System  ;  and  a  m...ocllaneous 
collection  of  formulas. 
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AN  ELEMENTARY  MANUAL  ON  STEAM  AND 
THE  STEAM  ENGINE." 

Specially  arranged  for  the  use  of  First  Year  Board 
of  Education,  South  Kensington,  City  and  Guilds 
of  London  Institute,  Colonial  and  other  Engineering 
Students.  By  Andrew  Jamieson,  M.Inst. C.E. 
Tenth  Edition,  Revised.  With  numerous  Dia- 
grams, Arithmetical  Examples,  and  Examination 
Questions.     Charles  Gritiin  and  Co.,  Ltd.  3s.  6d. 

The  preliminary  notice  to  the  tenth  edition  calls 
attention  to  the'  fact  that  all  the  most  important 
Elementary  questions  set  at  the  May  examinations 
of  the  Board  of  Education,  South  Kensington,  and 
of  the  late  Science  and  Art  Department  for  the  past 
dozen  years  have  been  allocated  to  the  respective 
lectures  dealing  with  them. 

The  1902  and  1903  ElementarA'  Steam  Examinations 
have  been  specially  printed  at  the  end  of  the  book  in 
Appendix  C,  along  with  the  "  General  "  Instructions 
for  these  examinations,  as  a  further  aid  to  teachers 
and  students.  This  edition  has  an  attractive  coloured 
folding  frontispiece,  showing  1903  Lancashire  Boiler 
with  Corrugated  Flues. 


"DYNAMO  ATTENDANTS  AND  THEIR 

DYNAMOS.' 

With  a  section  on  Motors  and  Motor  Driving.  A 
Practical  Book  for  Practical  Men,.  By  Frank 
Broadbent.  Fourth  Edition,  entirely  re-written, 
and  brought  up-to-date.  Sidney  Rentell  and 
Co.,  Ltd.     Dawbara  and  Ward,  Ltd.     is.  6d. 

We  are  not  surl^rised  to  find  that  this  practical 
manual  has  already  reached  a  fourth  edition,  for  its 
no  octavo  pages  are  packed  with  just  the  knowledge 
which  those  who  have  the  care  of  dynamos  should 
have  at  their  finger  ends.  The  work  was  originally 
\\Titten  by  Mr.  Alfred  H.  Gibbings.  M.I.E.E.  The 
fourth  edition  has  now  been  entirely  re-written,  with 
Mr.  Gibbing's  permission,  by  Mr.  Frank  Broadbent, 
M.I.E.E.  A  section  has  been  added  dealing  \\-ith 
the  construction  and  uses  of  the  various  tvpes  of 
motors,  including  a  few  pages  on  single  and  polyphase 
induction  motors  and  some  practical  data  on  spur 
gearing.  Not  the  least  useful  part  of  this  handy 
book  are  chapters  dealing  respectively  with  faults 
and  breakdowns  in  dynamos  and  motors. 


*' STARTERS  AND   REGULATORS  FOR  ELECTRIC 

MOTORS    AND  GENERATORS. ' 

Theory,  Construction,  and  Connection.  By  Rudolf 
Krause.  Translated  by  C.  Kinzbrunner,  A.M.I.E.. 
and  N.  West,  A.I.E.E.  Harper  and  Brothers. 
4s.  6d.  net. 

This  translation  should  be  welcome  both  to  students 
and  electrical  engineers  since  it  deals  in  an  interesting 
and  instructive  manner  with  a  subject  wliich  has 
hitherto  been  somewhat  neglected.  The  author 
who  makes  use  of  numerous  diagrams  remarkable  for 
their  lucidity,  treats  his  subject  in  the  following 
order  :  The  Conduction  of  Electric  Currents  ;  Circuit- 
breakers  and  Circuit-breaking  ;  Theory  of  Starters  . 
Mechanical  Construction  of  Starters  ;  Calculation  of 
Regulating  Resistances  for  Generators  and  Motor 
Construction  and  Connections  of  Regulators  for 
Generators  and  Motors. 


•  ELECTRICITY  AND  MATTER." 

By    J.    J.    Thomson,    D.Sc,    LL.D.,    Ph.D.,    F.R.S. 

With  Diagrams.      Archibald  Constable  and   Co., 

Ltd.  5s.  net. 
The  first  of  a  series  of  lectures  known  as  the 
Mrs.  Hepsa  Ely  Silliman  Memorial  Lectures.  Con- 
tents :  Representation  of  the  Electric  Field  by 
Lines  of  Force  ;  Electrical  and  Bound  Mass ; 
Effects  due  to  the  Acceleration  of  Faraday  Tubes  ; 
The  Atomic  Structure  of  Electricity  ;  The  Constitu- 
tion of  the  Atom  ;  Radio-Activity  and  Radio- Active 
Substances. 


•A  TREATISE  ON  HYDROMECHANICS.' 
Part  I.,  Hydrostatics.  By  W.  H.  Besant,  Sc.D.. 
F.R.S.,'and  A.  S.  Ramsey,  M.A.  SLxth  Edition. 
George  Ball  and  Sons.  6s. 
The  sixth  edition  includes  several  alterations  in 
the  form  of  excisions  and  additions.  In  the  chapter 
on  the  Stability  of  Equilibrium  of  Floating  Bodies 
considerable  additions  have  been  made,  including  a 
treatment  of  the  subject,  based  on  the  principle  of 
energy.  In  the  chapter  on  Tension  of  Flexible 
Surface^,  an  alternative  method  is  given  for  obtaining 
the  general  equation  connecting  the  tensions  with  the 
curvatures.  In  the  chapter  on  Capillarity,  the.  laws 
oi  capillarity  have  been  deduced  by  the  principle 
of  energy  from  the  assumption  of  the  existence  of 
forces  between  the  molecules.  Numerous  e.^tamplcs 
from  recent  Universit^^  and  College  Examination  papers 
have  also  been  inserted. 


"PORTLAND  CEMENT.' 
By  A.  C.  Davis.  Offices  of  "  The  Stone  Trades' 
Journal." 
At  the  present  time  when  our  cement  market  is 
threatened  by  foreign  invasion  these  papers  by  Mr. 
A.  C.  Davis,  reprinted  from  "  The  Stone  Trades' 
Journal,"  should  find  a  large  number  of  appreciative 
readers.  The  author,  a  well-known  cement  manu- 
facturer, deals  with  his  topic  in  a  masterlj'  manner, 
and  in  discussing  the  science  of  cement  making,  shows 
that  it  is  not  so  obscured  by  technicalities  as  is  generally 
imagined.  The  illustrations  add  to  the  interest  of 
the  work  which  we  recommend  to  anyone  desirous 
of  becoming  acquainted  with  the  different  methods 
adopted  in  this  country  for  the  manufacture  of  Portland 
Cement. 

"POCKET-BOOK  OF  USEFUL  FORMULvi!  AND 
MEMORANDA  FOR  CIVIL  AND  MECHANICAL 
ENGINEERS." 

By  Sir  Guildford  L.  Molesworth,  K.C.I.E.,  and  Henry 
Bridges  Molesworth.     With  an  Electrical  Supple- 
ment  by  Walter   H.  Molesworth.     E.  and   F.  N. 
Spon,  Ltd. 
This  indispensable  engineer's  uaJe  meciim  bids  fair  to 
achieve  the  acme  of  perfection.     We  have  repeatedly 
submitted  it   to  practical   tests,  and  on  each  occasion 
\^ith  satisfactory  results.      In   this,    the   twenty-fifth 
edition,    no    pains   have   been   spared   to    secure    the 
utmost  accuracy  and  completeness.     By  the  substitu- 
tion of   new   matter  in  the   place  of  that   which   had 
become    obsolete,    and    the    condensation     of     those 
portions  unnecessarily  diffuse,  the  compilers  have  been 
enabled  to   give  a  considerable  amount  of  additional 
matter  without  increasing   the   bulk   of   the   volume, 
which  is  well  bound  in  limp  leather,  and  of  convenient 
size  for  carrying  in  the  pocket. 
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LIST    OF    BOOKS    RECEIVED. 

{Mention  of  a  book  in  these  columns  does  not  necessarily  per  elude  review  in  subsequent  issues.) 


Mechanics.  By  John  Cox,  M.A.,  F.R.S.C.  Cam- 
bridge Physical  Series.  Cambridge  University  Press, 
C.   J.  Clay  and  Sons.     9s.  net. 

The  Story  of  the  Atlantic  Cable.  By  Charles 
Bright,  F.R.S.E.,  A.M.Inst.C.E.,  M.I.E.E.  George 
Newnes,   Ltd.     is. 

Fire  Tests  with  Partitions.  A  Partition  formed 
with  Jabez  Thompson's  Thin  White  Partition  Slabs, 
and  erected  by  Jabez  Thompson,  Northwich,  Cheshire. 

The  Committee's  Report.  Publications  of  the 
British  Fire  Prevention  Committee,  No.  83.  Edited 
by  the  Executive.     2S.  6d. 

The  Fire  at  the  Iroquois  Theatre,  Chicago, 
December  30th,  1903.  Publications  of  the  British 
Fire  Prevention  Committee,  No.  81.     3s.  6d. 

Gold  Assaying.  By  Joshua  H.  Philhps,  F.I.C., 
F.C.S.,  Assoc.  Inst.  C.E.,  with  numerous  Illustrations. 
Crosby  Lockwood  and  Son.     7s.  6d.  net. 

An  Introduction  to  Metal  Working.  By 
J.  C.  Pearson.  Home  and  School  Library.  John 
Murray.     E.  P.  Ditton  and  Co.  (New  York).     2s. 

The  Management  of  Electric  Tramways  and 
Light  Railways.  By  William  R.  Bowker,  C.E. 
E.  and  F.  N.  Spon,  Ltd.     9s.  net. 

Subject  List  of  Works  on  the  Mineral  Industries  and 
Allied  Sciences,  in  the  Library  of  the  Patent  Office. 
Published  at  the  Patent  Office.     Price  6d. 

Table  of  Multiplication,  Division,  and  Proportion  for 
the  Ready  Calculation  of  Quantities  and  Costs, 
Estimates,  Invoice  Prices,  Interests  and  Discounts, 
Weights  and  Strengths,  Wages  and  Wage  Premiums. 
By  Robert  H.  Smith,  M.I.M.E.,  etc.  Archibald 
Constable  and  Co.,  Ltd.     6s.  net. 

Supplement  to  Mining  Handbook,  Highest  and  Lowest 
Prices,  and  Dividends  and  Crushings  of  Shares  of 
Mining  and  Kindred  Companies  for  past  Six  Years, 
with  Position  of  the  Properties,  Capital,  etc.  Fourth 
year  of  issue,  1904.  Fredk.  C.  Mathieson  and 
Sons.     IS. 

Designing  Ironwork.  Second  Series.  Part  IV.  General 
Data  on  Rolled  Steel  Joists,  Compound  Girders, 
Concrete,  and  Fire-resisting  Materials  ;  followed  by 
Calculations  and  Working  Drawings  for  a  Fire- 
proof Floor.  By  Henry  Adams,  M.Inst.C.E., 
M.I.Mech.E.,  F.S.I.,  etc.  Pubhshed  by  the  author 
at  60,  Queen  Victoria  Street,  E.C.     2s. 

Graphs  and  Imaginaries  :  An  Easy  Method  of  Finding 
Graphically  Imaginary  Roots  of  Quadratic  Equations 
and  Imaginary  Points  of  Intersections  of  various 
Curves.  With  illustrations  of  the  principle  from 
Elementary  Geometry.  By  J.  G.  Hamilton,  B.A., 
and  F.  Kettle,  B.A.     Edwin  Arnold,      is.  6d. 

Logarithms  for  Beginners.  By  Charles  N.  Pickworth. 
Whittaker  and  Co.  (London).  D.  Vin  Nostrand 
Company  (New  York),     is. 


Five-Figure  Tables  of  Mathematical  Functions,  compris- 
ing Tables  of  Logarithms,  Powers  of  Numbers,  Trigono- 
metric, Elhptic,  and  other  Transcendental  Functions, 
By  John  Borthwick  Dale,  M.A.  Edwin  Arnold, 
3s.  6d.  net. 

La  Telegraphic  sans  Fil,  L'GEuvre  de  Marconi,  Traduit 
du  "  Scientific  American "  de  New  York.  By 
Emile  Guarini.  Ramlot  Frtres  et  Soeurs,  Bruxelles. 
Fr.  2.50. 

L'Electricite  dans   les   Mines   en  Europe.     Traduit  de 
"The     Engineering     Magazine"     by    Emile    Guarini. 
Ramlot  Frtres  et  Soeurs,  Bruxelles,     Fr.  5, 

L'Etat  Actuel  de  I'Electroculture."  By  M.  E.  Guarini. 
Ramlot  Frtres  et  Soeurs,  Bruxelles,     Fr.  i. 

Mathieson's  Highest  and  Lowest  Prices.  Uniform  with 
"  Mathieson's  Provincial  Highest  and  Lowest  "  and 
"  Six  Months'  Prices  and  Dates."  1904  issue — 
Nineteenth  as  "  Complete  Record."  Fredk,  C, 
Mathieson  and  Sons.     2s.  6d. 

Fire  Tests  with  Floors  :  A  Floor  of  Karri  Wood  by 
Millar's  Karri  and  Jarrah  Forests  (1902),  Ltd. 
Particulars  of  Experimental  Test.  Edited  by  Edwin 
O.  Sachs.  Publications  of  the  British  Fire  Pre- 
vention Committee,  No.  79.     2s.  6d. 

Pamphlets :  Electricity  for  Small  Hospitals.  By 
W.Noble  Twelvetrees,  A.M.I.E.E.,  M.I.Mech.E.  Com- 
parison of  Different  Types  of  Calorimeter.  By 
J.  S.  S.  Brame  and  Wallace  A.  Cowan. 


From  Messrs.  Cassell  and  Co.  : — 

Leather  Working.  A  "  Work "  Handbook.  With 
numerous  Engravings  and  Diagrams.  Edited  by 
Paul  N.  Hasluck.     is. 

Harness  Making.  A  "Work"  Handbook.  With 
numerous  Engravings  and  Diagrams.  Edited  by 
Paul  N.  Hasluck.     is. 

Timber.  Growth  and  Structure,  Felling,  Converting, 
and  Buying,  Measuring,  Seasoning,  Properties 
and  Defects,  Preservation,  Varieties.  With  numerous 
Illustrations.  Edited  by  Paul  N.  Hasluck.  One 
of  the  "  Mechanics'  Manuals."     6d,  net. 

Builders'  Hoisting  Machinery,  Simple  Lifting 
Tackle,  Winches,  Crabs,  Cranes,  Travellers,  Motive 
Power  for  Hoisting  Machinery.  With  numerous 
illustrations.  Edited  by  Paul  N.  Hasluck.  One 
of  the  "  Mechanics'  Manuals."     6d.  net. 

Single  Entry  Book-keeping  for  Builders.  Account 
Books,  Commercial  Terms,  Time  Sheets  and  Pay 
Sheets,  Wages,  Order,  Transfer,  Cartage,  Day, 
Jobbing,  Prime  Cost  and  Cash  Books,  Balance 
Sheets,  Contracts,  System  for  Small  Builders, 
Foreman's  Books.  With  nearly  sixty  examples. 
Edited  by  Paul  N.  Hasluck.  One  of  the  "  Mechanics' 
Manuals."     6d,  net. 
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August. 
22nd. — The    Liverpool   Chamber  of  Commerce   de- 
nounce the  action  of  Russian  cruisers  in  detaining  and 
destroying  British  shipping  as  being  highly  detrimental 
to  British  commerce. 

23rd. — The  Engineering  Standards  Committee  issue  a 
report  relating  to  British  standard  tables  of  copper  con- 
ductors. 

25th. — Conclusion  of  the  summer  meeting  of  the 
British  Association. — Launch  of  the  r«^/^a«  at  Belfast. — 
About  a  hundred  civil  engineers  leave  Euston  for  St. 
Louis  Exhibition. 

26th  — Discovery  of  a  gold  mine  capable  of  producing 
two  to  three  millions  sterling  annually-,  in  the  Rikuzen 
provmce,  Japan. — Adjournment  of  the  Johannesburg 
Shipping  Commission. — The  value  of  the  Transvaal 
imports  for  the  first  half-year  of  1904  amounted  to 
;^6,842,042,  ns  compared  with  £'11415,044  in  the  corre- 
sponding period  of  1903.  The  Customs  receipts  for  the 
first  six  months  of  the  present  year  amounted  to  £S^2,^J, 
against  £i,i^ii.^^2  in  the  corresponding  period  of  1903. 

27th.— A  special  conference  of  miners  assemble  at 
Dalkeith  to  discuss  the  intimation  of  the  Scottish  coal- 
master,  that  the  minimum  wage  north  of  the  Tweed  must 
be  lowered. 

28th. — The  Government  of  Japan  issues  a  proclama- 
tion entirely  reserving  the  recently-discovered  goldfields. 

29th. — A  conference  of  miners'  delegates  meet  at 
CarditY  to  consider  the  policy  to  be  pursued  in  reference 
to  the  attitude  of  the  Scottish  coalmaster  towards  the 
minimum  wage  in  Scotland. 

30th. — Issue  of  the  annual  statistical  tables  relating  to 
coal  production  and  trade  in  the  British  Empire  and  the 
principal  foreign  countries  in  11,03. 

31st. — The  revenue  of  Xew  South  Wales  for  the  past 
two  months  amounted  to  ;^i. 704,890,  as  compared  with 
;f  ••753-679  in  the  corresponding  period  of  last  year. 

September. 

1st.— Opening  of  the  Midland  Railway's  new  cross- 
channel  services  between  Heysham,  Belfast  and  Dublin. — 
Termination  of  the  Tyneside  boilermakers'  strike. — Open- 
ing of  a  conference  of  the  Miners'  Federation  of  Great 
Britain  to  consider  the  Scottish  wages  question. 

2nd.— Sir  W.  H.  White  and  100  members  of  the 
Institute  of  Civil  Engineers  embark  at  Liverpool  for  the 
United  States. 

4th.— Openings  of  the  Trades  Union  Congress  at 
Leeds.  The  ''  Times  "  reports  the  discovery  of  a  gold  mine 
at  Khabarovka,  Eastern  Siberia. 

5th. — Professor  Turner  delivers  an  introductory 
lecture  at  the  opening  of  the  Birmingham  University's 
new  metallurgical  smelting  house,  Bournbrook. — The 
Employers'  Federation  on  the  north-east  coast  give 
notice  of  a  reduction  of  2s.  per  week  on  time  and  5  per 
cent,  on  piece  rates. 

7th.— Signing  of  the  treaty  between  Great  Britain  and 

Tibet. 

9th. — The  ordinary'  and  extraordinary  revenue  of  the 
Colony  for  the  year  ended  with  June  last  amounted  to 
:^5i3-3.34i.  and  the  expenditure  "to  ;f4.598,203.— Sir  F. 
Hopwood's  report  on  railway  servants'  hours  of  labour 
issued  as  a  parliamentary  paper. 

10th. — The  .Antarctic  exploration  ship.  Discoz-erw 
arrives  at  Portsmouth  after  her  cruise  of  over  three  j-ears 
in  South  Polar  regions.— Conclusion  of  the  Trades  Union 


Congress  at  Leeds. — Delegates  of  the  employees  of  the 
Midland  iron  trade  meefing  at  Wednesbury  decide  to 
give  notice  to  terminate  the  present  sliding  scale  agree- 
ment with  the  employers. — The  Board  of  Trade  refuses 
to  sanction  the  construction  of  a  dockyard  at  Lot's  Eyot, 
Kew. — Launch  of  the  steel  screw  steamer,  Potaroy  at 
Belfast. — Mr.  Lloyd-George,  M.P.,  opens  a  new  pier  at 
Menai  Bridge,  Anglesey. 

12th. — Members  of  the  .Association  des  Ingenieurs 
Sortis  de  I'Ecole  de  Liege  visit  I.x)ndon.— Launch  of  the 
new  torpedo-boat  destroyer,  Boyne,  at  Hebburn. 

13th. — The  L.C.C.  sanction  further  loans  by  the 
Marylebone  Borough  Council  to  the  amount  of  ^433.800 
in  connection  with  the  electric  lighting  of  the  borough.— 
The  Iron  and  Steel  Institute  entertain  at  the  Hotel  Cecil 
a  party  of  members  of  the  Liege  Association  of  Engineers. 

14th.— Institution  of  Mining  Engineers  meet  at  Bir- 
mingham.— It  is  reported  that  operations  conducted  by 
the  Electrical  Ore  Finding  Company,  have  been  successful 
in  locating  Hematite  ore  near  Barrow. 

15th. — The  -Antarctic  exploration  ship  Discovery  arrives 
at  the  East  Indian  Dock. — The  Government  of  Xatal 
decides  upon  the  construction  of  a  railway  from  Bethle- 
hem toKroonstad. — Conclusion  of  the  .Annual  Conference 
of  the  Institute  of  British  Carriage  Manufacturers. 

16th.— Lord  Stanley  of  Alderley  inaugurates  the  Holy- 
head Electric  Light  Works. 


NOTES. 

The  a.  B.  P.  Accumulator  Company.  Ltd..  of 
Stockton-on-Tees,  are  shipping  an  order  for  230  cells 
of  their  standard  S4-11  plate  tj-pe  to  Calcutta. 

Professor  W.  E.  Dalby  has  been  appointed 
Professor  of  Civil  and  Mechanical  Engineering  at  the 
City  and  Guilds  Central  Technical  College,  South 
Kensington. 

United  States  Metallic  Packing  is  to  be  fitted  to 
all  the  rods  on  the  main  and  auxiliary  engine  of  the 
new  Cunard  steamer,  Caronia,  recently  launched  at 
Clydebank. 

During  the  niuuth  the  electric  lighting  under- 
taking at  Holyhead,  was  inaugurated,  the  light 
being  switched  on  by  Lord  Stanley  of  Alderley." 
This  is  a  combined  destructor  and  Ughting  installation, 
the  destructor  being  on  Messrs.  Meldrum  Bros., 
Ltd,  of  Manchester,  patent  regenerative  system, 
with  continuous  furnace  chamber.  The  whole  scheme 
has  been  carried  out  to  the  designs  and  specifications 
of  Mr.  Price  F.  White  of  Bangor,  consulting  engineer 
to  the  Holyhead  Council. 

Messrs.  W.  T.  Glover  and  Co.,  Ltd.,  have  been 
awarded  a  contract  in  connection  with  electric  light 
and  power  cables,  for  the  Johannesburg  municipality, 
amounting  to  considerabty  over  ;^i  00,000.  This 
includes  the  supply  and  laying  of  their  Diatrine  paper 
insulated  lead  covered,  Diatrine  paper  leadless,  and 
vulcanised  rubber  cables,  the  high  tension  mains 
being  for  3,000  volts  working  pressure.  The  whole 
of  these,  together  with  joint  boxes  and  accessories, 
will  be  manufactured  at  the  Trafford  Park  Works 
of  the  Company. 
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NEW  CATALOGUES  AND  TRADE    PUBLICATIONS. 


The  Oliver  Typewriter  Company,  Ltd.,  of  75,  Queen 
Victoria  Street,  E.C,  send  us  an  attractive  booklet 
printed  in  two  colours  and  enumerating  the  advantages 
of  the  Oliver  Typewriter  (No.  3  model). 

From  Mr.  Percy  Pitman,  Hydraulic  Engineer,  of  Bosbury , 
Ledbury,  Herefordshire,  we  have  received  new  lists  of 
Pelton  Water  Wheel  Motors,  together  with  notification 
of  change  of  address  from  Halifax  as  above. 

The  British  Westinghouse  Electric  and  Manufacturing 
Company's  (Ltd.)  special  publication  B  7028,  "A  Mil- 
lion Horse-power,"  gives  a  list  of  the  more  important 
electrical  installations  in  the  United  Kingdom  and  its 
Colonies,  carried  out  by  the  Company  ;  we  note  from 
the  introduction  that  only  installations  of  100  horse- 
power and  over  have  been  included.  The  booklet  is 
well  printed  in  two  colours  on  art  paper,  and  contains 
numerous  illustratious. 

"W  .  C.  Holmes  and  Co.,  Tunbridge  Foundry  and  White- 
stone  Ironworks,  Huddersfield,  forward  two  well- 
printed  and  illustrated  circulars  dealing  with  the 
following  specialities :  Patent  Pelouze  and  Audouin 
tar  extractor  with  automatic  by-pass  valve  ;  patent 
"  new "  scrubber  washer  ;  dry-faced  purifiers  with 
patent  rubber  jointing  ;  water-tube  condensers  ;  double- 
faced  "  western  "  valves  ;  self-sealing  mouthpieces  with 
automatic  catch  ;  complete  coal-gas  installations  ; 
bridges,  girders,  roofs,  tanks  ;  gasholders,  etc. 

The  Lucal  Light  and  Heating  Company,   Ltd.,  of    65, 

West  Regent  Street,  Glasgow,  advise  us  that  they  have 
just  had  their  Lucal  Liquid  Fuel  Burner  tested  by  Pro- 
fessor Watkinson,  whose  report,  together  with  much 
additional  interesting  information,  is  incorporated  in  an 
illustrated  circular.  The  report  states  that,  considering 
the  poor  quality  of  the  oil  used  for  the  tehts  and  the 
temporary  nature  of  the  arrangements,  the  results 
obtained  were  exceedingly  satisfactory.  Combustion 
appeared  to  be  practically  perfect  and  almost  smokeless, 

John  Lang  and  Sons,  of  Johnstone,  near  Glasgow,  for- 
ward us  a  copy  of  the  latest  edition  of  their  profusely 
illustrated  lathe  catalogue.  Special  attention  is  drawn 
to  Lang's  Patent  Variable  Speed  Drive  which  is  now 
fitted  to  all  the  sizes  of  lathes  manufactured  by  the  firm. 
Surfacing  and  boring  lathes  fitted  with  this  drive  are 
so  arranged  that  the  revolutions  of  spindle  automatically 
increase  as  the  diameter  being  turned  becomes  smaller, 
thus  keeping  the  cutting  speed  of  tool  practically 
constant.  We  recommend  all  who  are  interested  in 
lathes  to  get  a  copy  of  this  catalogue. 

Meldrum  Bros.,  Ltd.,  Timperley,  near  Manchester,  for- 
ward an  important  paper  by  Mr.  W.  Francis  Goodrich, 
on  "The  Disposal  of  Institutional  and  Trade  Waste," 
read  at  a  meeting  of  the  Royal  Institutute  of  Public 
Health.  The  paper  is  freely  illustrated  and  will  repay 
attention  on  the  part  of  those  called  upon  to  deal  with 
trade  waste.  Five  of  the  illustrations  are  devoted  to 
destructors  erected  by  the  Company  for  the  Metropolitan 
Asylums  Board  at  the  Northern,  Western,  Park,  and 
Joyce  Green  Hospitals.  Another  interesting  figure 
shows  their  portable  destructor.  This  is  especially 
useful  for  military  purposes  and  is  capable  of  destroying 
five  tons  of  refuse  per  day. 

Those  of  our  readers  who  are  interested  in  photography 
should  send  to  Messrs.  Marion  and  Co.  Ltd.,  of  22  and 
23,  Soho   Square,   London,  W.,   for  a  copy  of    their 


exhaustive  catalogue  of  photographic  apparatus  and 
materials.  Some  useful  hints  to  amateurs  are  incor- 
porated in  the  369  pages  of  this  book  which  we  note 
cancels  all  previous  issues.  A  "  supplement  to  Marion's 
photographic  catalogue.  May  1904,"  deals  more  fully 
with  a  new  series  of  Magazine  Plate  cameras,  con- 
structed by  the  firm  and  called  the  "Star"  cameras. 
We  have  also  received  leaflets  describing  three  new 
dark-room  lamps,  and  a  new  form  of  print  washer 
known  as  the  "  Alexandra,"- 

Ferranti,  Ltd.,  Hollinvs;ood,  Lancashire.  From  this  firm 
we  have  received  copies  of  their  price  lists  and  cata- 
logues Nos.  I,  2  and  3  (June  1904),  dealing  respectively 
with  Reverse  Current  Relay  for  Continuous  Current 
circuits,  Moving-coil  instruments,  8-in.  round  type  and 
shunts  for  Moving-coil  ammeters. 

They  also  forward  price  lists  describing  and  illustrating 
their  Current  Transformers  (class  AA),  for  integrating 
wattmeters  (catalogue  No.  4),  Alternating  -  current 
switchboard  integrating  wattmeters  (No.  5),  and 
Potential  Transformers  for  wattmeters,  voltmeters, 
synchronisers,  relays  etc.  (No.  6) ;  also  list  No.  12,  of 
their  indicating  wattmeter  for  single  and  multiphase 
alternating  current  circuits,  8-in.  round  type,  in  cast- 
iron  case. 

From  "W.  H.  Bailey  and  Co.,  Ltd.,  Albion  Works,  Salford, 
Manchester,  we  have  have  received  a  copy  of  their 
latest  catalogue  dealing  with  Compressors  and  Vacuum 
Pumps,  which  the  firm  are  now  making  under  the 
"Koster"  Patents,  having  secured  the  sole  manufactur- 
ing right,  for  the  United  Kingdom.  In  the  early  portion 
of  the  catalogue  there  is  given  a  list  of  some  of  the 
many  uses  to  which  the  Compressors  and  Vacuum 
Pumps  may  be  put  ;  this  is  followed  by  a  brief 
description  of  the  machines,  and  a  few  pages  are 
devoted  to  the  advantages  to  be  obtained  by  Multiple 
Compression,  the  tables  giving  particulars  of  the  firm's 
standard  sizes.  The  catalogue  is  printed  on  art  paper 
and  each  page  has  an  artistic  border  in  biscuit  colour, 
which  shade  also  forms  the  predominating  colour  of 
the  cover.  Numerous  full-page  half-tone  blocks  are 
included,  as  well  as  a  number  of  diagrams  and  smaller 
illustrations. 

The    British     Thomson-Houston      Company  *s     (Ltd.) 

Price  List  No.  84,  of  Fusible  Cut-outs  and  Fuses, 
supersedes  Price  List  No.  65,  and  comprises  the  follow- 
ing :  Type  AD  Open  Fuse  Blocks  for  alternating 
and  continuous  current  circuits  up  to  300  volts  ; 
Type  MSd  Switch  Fuses  for  alternating  and  con- 
tinuous current  circuits  up  to  750  volts  ;  Fusible 
Cut-outs  with  the  Magnetic  Blov^-out  for  continuous 
current  circuits  up  to  600  volts  ;  Expulsion  Type 
Fusible  Cut-outs  for  high  potential  alternating  current 
circuits  ;  Fusible  Cut-outs  lor  enclosed  Fuses  for  alter- 
nating and  continuous  current  curcuits  up  10500  volts; 
Insulator  Type  Primary  Fusible  Cut-outs,  for  high 
potential  alternating  current  circuits  up  to  2,500  volts  ; 
Type  BT  Primary  Fusible  Cut-out  for  high  potential 
alternating  current  circuits  up  to  7,000  volts  ;  Tube- 
Expulsion  Fusible  Cut-out  for  extra  high  potential 
alternating  current  circuits  up  to  10,000  volts  ; 
Miscellaneous  Fuses  ;  and  Standard  Fuse  Wire. 
From  the  same  firm  we  have  received  pamphlets  No.  i6q, 
(Single-phase  Induction  Motors),  No.  170  (electrically 
operated  cranes',  and  No.  171  (the  B.  T.  H.  Meridian 
Lamp). 
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Miscellaneous 


'Multiple  Switch! 

Starter 


FOR 


Large 
Horse  Powers 

LEAFLET    P.M.     10.G. 

Sturtevant  Engineering  Go.,  Ltd. 

147,  Queen  Victoria  Street  London,  E.G. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 

ANHYDRIDE  (CO.). 

0       0 

AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


Over  2,600  Machines 
Built  and  Sold. 

0       0 

Results    Guaranteed. 

0      0 

Prompt  Deliveries. 

0      0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW, 


1904. 


H.  J.  WEST  6  CO.,  Ltd., 


CABLES:    "SAXOSUS." 
TELEGRAMS:    "COPPERWORM. 
PHONE:   879   HOP. 


114—118,    SOUTHWARK    BRIDGE    ROAD, 
LONDON,    S.E 

Contractors  to  H.M.  Goverameat,  War  Department,  and  ladia  Office. 
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Engines 


John  Fowler  &  Co. 


(L££DS)  LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  Works  : 

LEEDS. 


Fow^ler's  Road  Locomotive.  Designed  for  all  kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion  >"  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  wrho  employed  a  number  of  then 
in  the  South  African  Campaign. 


SO 
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Engines 


ALLIS-CHALMERS   Co 


General  Offices:— 

CHICAGO,  U.S.A. 


"^^IgSSgf 


SOLE    BUILDERS    OF - 

Reynolds^  Engines  for  Power  Plants^ 
Rolling  Mills,   Blowing  Engines,   etc. 


General    European    Headquarters :— 

SALISBURY  HOUSE,  FINSBURY  CIRCUS.  LONDON,  E.G. 

[^WRITE     FOR     CATALOGUES. 
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(iMEmf      Locomotives,  &c. 


The 


if 


MclNNES-DOBBIE 

(Latest  form  of  our  "  Mclnnes") 

PATENT  Indicators 


■  -  for  .  . 

HIGH    6    LOW 
SPEEDS. 

Tn  two  types  :— 
External  Spring 

and  •  •  • 

Enclosed  Spring 

Each  made  in  several 
Forms  and  Sizes. 


CBSISN 

NO.  C 

INSTRUMENT. 


External 
PresoUre  SpniNQ  Typs. 


SPECIAL  INDICATORS 
6  Explosion  Recorders 
for  Gas  6  Motor  Engines, 
etc. 


Sole 
Makers : 


DOBBIE  MgINNES,  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Dobbie  &  Son,  Ltd.,  Amgd.), 
INDICATOR     MAKERS     TO     THE     ADMIRALTY, 

45,  Bothwell  Street,  GLASGOW, 

6  at  GreenocK,  South  Shields,  &  London. 


THE  HUNSLET  ENGINE  CO.. 

LEEDS. 


LTD., 


MANUFACTURERS     OF 


TANK  ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine,  Leeds." 


Telephone:  528 


Baldwin  Locomotive  Works. 

Burnham,  Williams  &  Co.    Philadelphia,  Pa.,  U.S.A. 

Code  Address  :    "BALDWIN,    Philadelphia." 
General  Agents :    Messrs.  Sanders  &  Co.,  110,  Cannon  St.,  London,  E.G. 


Broad  and  Marrow  Gauge  LOCOMOTIVES. 

ELECTRIC    LOCOMOTIVES   with  Westinghouse 

Motors.     TRUCKS  for  ELECTRIC  CARS. 

Mine,  Furnace,  and  Industrial  Locomotives. 

Operated  by  Steam,  Compressed  Air,  &  Electricity, 
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Rolling  Stock,  &c. 


G  Q 

G 
G 
G 


G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


W.  R.  Renshaw  &  Co.,  i 


Manufacturers  of 


Limited, 


RAILWAY  WAGONS, 

WHEELS  &  AXLES, 

AND    IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS   AND 
PIPES. 


London  Office:  Phoenix    Works, 

SS"  eT"*"  STOKE-ON-TRENT. 
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F.  A.  KEEP,  JUXON  &  Co 


iuvi 


Work 


OF   EVERY    DESCRIPTION. 


TANKS 

FOR 

TRANSPORT 
SERVICE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


r  orward    i^orks. 

BARN     STREET, 

BIRMINGHAM. 

National  Telephone  :  3779 

Teiegr&zns:  "Stractares.  BirminghmHi." 


L(§MIIElKf    Condensing  Plant 


ill "  [11. 


The  Mirrlees  Watson  Co.,  Ltd., 


Speciality:-High  Vacuum. 


CONDENSING    PLANT 


OF    EVERY    DESCRIPTION. 
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Boilers,  &c. 


'kJT 


BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Boilers. 


Engineers  and 
Manufacturers  of 


OYER  4,500,000   H.P.    IN   USE   IN  ALL  INDUSTRIES. 

The  only  Water-Tube  Boiler  which  gained  the  GRAND   PRIX 
(Highest  Award)  at  the  Paris  International   Exhibition,    1900. 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants. 

ALSO 

WATER-TUBE  MARINE  BOILERS. 

ESTIMATES   AND   PLASS    ON  APPLICATION. 


Head  Offices - 


Babcock  &  Wilcox  Boiler,  FrrrEn  with  Superheatkr. 


I  LONDON:  Oriel  House,  Farringdon St., 
E.C. ;  and  Branches. 


V  valuable  treatise  on  "  Steam  "  and  "Ac- 
cessories "  Catalocue  free  on  application, 
ti  Engineers  and  Steam  Users. 


WORKS:   RENFREW,  Scotland. 


Boltons'  Downtake 
Superheater 


WITH  DOUBLE 
CIRCULATION. 


IMPROVED   BOX  AND  "FIELD"  TUBES.    (Patkxted) 


Simple  and  Reliable. 
Saves  10  to  15  Wo. 
Is  made  of  Steel 

thpoughout. 

A  large  number 

working  in  — 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Workinsr  Pressure 
up  to  200  lbs.  pep 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 

REPEAT  ORDERS 

BBISa    GIVEN. 


Readily  Applied. 


Inexpensive. 


Patestees  axd  Sole  Makers  :— 


BOLTON    Sl    CO., 

Engineers  and  Superheating  Specialists, 
49,  Deansgate,  MANCHESTER, 


LEEDS  CITY  BOILER  WORKS 

(Establlsbed  1862.) 
^    ^    ON    ADMIRALTY    LIST,    a    a 


MAKERS  OF 


High-Class 
BOILERS 


To  stand  any  test  or 
pass   any  inspection. 


.MADE    BV   THE 

LATEST  IMPROVED 
■•TACHINERY. 


Most 

Modern  and 
Complete 
Plant  in 
Yorksbire. 

r    r 


VERTICAL    BOILERS 

Always   ia    Stock  aad  la  Prognaa. 

SPECIALITY.— Boilers      fitted      with       DEIGHTON'S     CorrugattJ 

Flues  give  20  per  cent,  increased  heating  surface  over  ordinary  flues. 

Contractors   for  Roofs  and  all  kinds  of  Structural  Iron  ai  d 

Steel  Work. 
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ammf 

^ — <i- 


Bennis  Stokers 


■^''  "'"■  n 


BENNIS    STOKERS,    CONVEYING    AND    ELEVATING    PLANT,    ON    CORNISH,     LANCASHIRE, 
AND    WATER-TUBE    BOILERS. 
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>rL  1  »Hl 


"■«'  ■  tv 


\MME]f  Qas= Producing  Plant 


-' 


Economy. 


GAS 


as  a  Motive  Power  has  no  interest 
for  the  ordinary  commercial  man 
unless  it  effects  a  considerable  saving. 
We  venture  to  suggest  that  no 
subject  is  of  greater  interest  to  the 
Manager  of  any  Works  where 
HEAT  or  POWER  is  required  than 
the  economy  we  have  been  able  to 
secure,  after  very  exhaustive  and 
costly  experiments,  under  our  com- 
bined DUFF  &  WHITFIELD 
PxA.TEXTS,  in  the  production  of  a 
CHEAP  COMMERCIAL  GAS 
from  Bituminous  or  Anthracite  Coals 
or  Coke.  If  you  are  interested  send 
for  particulars. 

W.    F.    MASON,  Limited. 

ENGINEERS, 

MANCHESTER. 


Furnaces 


POETTER   &  CO.,  Ltd., 


Telegraphic  Address : 
"  Mallmann,  London." 

Iclephone  Number : 
5338  Westminster. 


Civil  Engineers  and  Contractors, 

116.   VICTORIA    STREET,   WESTMINSTER,   S.W. 


Sole   Representative 


P.  J.  MALLMANN,  MA.,  C  E. 


New  Continuous  Re-heating   Furnace 

OF   AMERICAN   TYPE,   with    our  own  Improvements, 
w^ith    or   w^ithout   Pushing   Machine. 


No  Smc  ke  Development  with  our  Air  Heating  Apparatus,  using  gas  or    half 
gas,  or  with  direct  firing. 

Regenerative  and  recuperative  system. 

Output  30  to  200  tons  per  day  of  twelve  hours. 
SupePiOP  to  the  Furnaces  now  in  use. 

One  Furnace  can  replace  two  to  three  Furnaces  of  the  usual  construction. 
Economy  of  Fuel:  50  per  cent. 
Great  Reduction  of  Waste. 

Fifty  to  Seventy  per  cent,  reduction  in  cost  of  labour. 

Working"  of  Furnace  exceedingly  easy. 

Repairing"   work  reduced  to  a  minimum. 

Initial  Cost  of  laying  down  Plant  very  moderate. 

Applicable  for  re-heating  ingots  and  half-finished  material  of  all  dimensions. 
Results    obtained    by    the    trial   working   of   our   new    Continuous  Re-heating 
Furnace  in  a  Plate  Rolling  Mill  for  several  months : — 

Output  in  twelve  hours         ...         ...         ...         ...         105  tons. 

Waste     ...         .•  ...         ...         ...         ...         ...  4  per  cent. 

Consumption  of  Fuel  per  day  :— 

Without  night  coal     ...  ...  ...  ...         9  tons  (9,000  kilos). 

Including  night  coal  ...  ...  ...  ...    102  tons  (10,200  kilos). 

Furnace    hands    required,    including   handling   cold   and  removing  heated 
blocks : — 

per  day 

per  night  ... 

Coal  Slack  of  Gas  Coal  used  for  firing. 


7  men. 
2  men. 


Please  state  if  hydraulic  op  electric  power  available  for  Pushing  Machine. 

The     Furnaces    are    supplied    ready    to    be    started. 


Correspondence    Invited.       Estimates    on    Application. 


Stokers,  &c. 


€^.'^ 


■'  KinKston"  Patent  arab-Dredser. 


FRIED.   KRUPP 

Aktieng-esellsehaft 

GRUSONWERK 

Mag-debupg-Buekau. 


COMPLETE 
MACHINERY 
for 


Cement 
Works. 


Grinding  and  Fixing   Plant  '. 
for  Calcium  Carbide   Factories. 

41     ■*    ■* 

S  >le  representative  for  Great  Britain  and  Ireland  : — 


W.  8TAMMrl„^„° 


College  Hill, 

on  St.,  London,  E.C. 


IF  YOU  WANT  THE  MOST  EFFICIENT 


WRITE    TO 


STOKER 

Coking  or  Sprinkling  Type 


Manchester 


I 


MELDRUMS 


TIMPERLEY, 


1 


tflEiATt 


Fop     Lists     and     Testimonials. 

London  Office:  66,  VICTORIA  STREET,  WESTMINSTER. 


«^(p^»p\^^lp^/p^/)^^'l^>^'P^'^'^'P^'P^'^^'l^'l^'l^>^'l^'P^'|^'>^'>^^ 


Steam  ^^^  Water  Valves. 


This  illustration  shows  how  our  STANDARD  VALVES,  which  are  made  in  lots  up  to 
sever:\l  hundreds  of  a  size,  can   be  adapted  to  special  circumstances. 


QUALITY. — Being  large  manufacturers,  our  Valve  Shop  is  but  part  of 
our  business.  We  make  from  50  to  65  Engines  and  Air  Compressors 
each  month,  and  all  the  experience  gained  there  is  constantly  applied 
to  our  valve  designs.  Our  valves  are  made  of  the  best  materials  in 
the  most  modern  way,  on  the  interchangeable  plan,  to  be  the  best 
of  their  respective  classes. 

DELIVERIES. — As  our  output  of  valves  is  measured  by  thousands  of 
tons,  we  are  able  to  keep  a  large  stock,  and  can  ship  large  or 
small  lots  quite   promptly. 

CATALOGUES.— Our  Catalogue  22  S  of  Steam  Valves  gives  prices, 
weights,  dimensions,  photographs,  and  drawings  of  over  i,ooo  patterns 
and  sizes  of  valves.  It  contains  in  its  i68  pages  7/iiic/i  i7iformaiio7i 
invaluable  to  Eno^ineers,  and  is  sent  free  of  cost  to    responsible  inquirers. 


Alley  &  MacLellan,  U 

Sentinel  Works,  Polmadie,  GLASGOW. 


TD. 


fio 


Miscellaneous 
WINN'S    PATENT 

Reliable  Gauge  Glass  Protectors 

3  SPECIALLY     SUITABLE    FOR 

^  LOCOMOTIVES. 

ATTACHED    IN  A    MOMENT, 


r^'^ 


PLATE  GLASSES  INSTANTLY 

REMOVABLE 

BY  THUMB   CLIPS. 


CAN    BE    ATTACHED     TO 
EXISTING  GAUGES. 

SEND  FOR  CATALOGUE  OF   BOILER  FITTINGS. 


CHARLES  WINN  &  Co.  Engineers,  Birmingham, 


J.B.Treasure&CO- 

Excelsior  Fire-Polisbed 

GAUGE    GLASSES. 

LUBRICATORS, 
INDIA  RUBBER    WASHERS, 

&c.,  &c. 

Vauxhall  Road,  Liverpool. 


ai;uEmTiR0K,5srfa 
castings  for 

Engineers  &  Tool  Makers 

TO  MACHINE  CLEAN  &  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  CO.  DERBY! 


>N  ADMIRAUTY  LIST. 


j^f^      «  MAKERS; 

^MA       THE         corO^  ^"• 


PATENT    UNIVERSAL 

HYDRAULIC  VALVE 


OH 


RAILS 


FISHPLATES.  BOLTS,SPIKES.C'tiRlRS&c 
^i*    POINTS  AND  CROSSINGS. 


^        LEEDS     * 


6i 


i^MHEIIEir    Bridges  and  Roofs 


"" 


MACHINERY  for 
ECONOMIC  HANDLING 
OF  MATERIALS. 


DESIGNED    AND    BUILT    BY 


5-ton  ELECTRIC  TRAVELLING  CANTILEVER   CRANE 

For  Stocking  and  Loading  Material.    Span,  325  ft. 


The  Brown  Hoisting  Company. 

London  Office— 

39,  VICTORIA  ST.,  S.W. 

Main  Office  and  Work^ — 

CLEVELAND,  OHIO,  U.S.A. 

New  York  Office — 

26,  CORTLANDT  STREET. 


JOHN    Z.     THOM. 


Why  do  yDu  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  I^d. 
from   an   Artesian   Well   on  your   own  premises? 

Let  me  know  the  amount  of  water  you  require 
and    I   shall   be    pleased    to   quote. 


I>lLTFMCROFT 


f     Brids^es  and  Roofs 
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U'"  "  T  Tf" 


% '"'—^^fC It rwir— " 

\IMMM\f  Conveying  Machinery 


'" 


GRAHAM 


&  Co.,  Ltd. 


WORKS  AND  HEAD  OFFICE, 


LEEDS. 


Photograph  of  a  large  Coal  Unloading  Plant  erected  by  us. 
We  have  erected  many  Plants  similar  to  this  design. 

MakBfS  and  Erectors  of  all  Classes  of 


J1,ERIAL     ROI>ElBfJl.YS,     etc, 

Contracts    Executed  of  any   MagnitudCm 

LONDON  OFFICE:   LENNOX    HOUSE.    NORFOLK   STREET.   STRAND,  W.C. 
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Iffii™: 


Pumps 


PUMPS 


FOR  CAS  LIQUOR. 
FOR  CHEMICAL  WOI^KS. 
FOR  SYF^UPS  (Hot  or  Cold). 
FOR  MIOLASSES. 
FOR  VISCID  LIQUIDS. 
FOR  WORT  (in  Breweries). 
FOR  YEAST. 
FOR  MILK. 

FOR  AMMONIA  SOLUTIONS. 
FOR  BI^INE  CIIICULATION. 
\\{  FREEZINC  MACHINES, 
&c.,  &c.,  &c. 


Positive  Rotary  Pumps 


SIMPLE. 
COMPACT. 

Adjustable  for  Wear. 


Handles    Syrup,  Gas    Liquor, 
and  Viscid  Liquids  perfectly. 

Suitable  for  all  purposes  where 

an  efficient  and  reliable  pump 

is  required. 


For  further  Particulars  apply— 

POSITIVE  ROTARY  PUMPS,  Ltd., 

23,  NORTHUMBERLAND    AVENUE, 

London.  W.C. 
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Ill  w     T^fi-^  ^ 

* Ih         ^ 


Pumps,  &c. 


♦♦♦ 


♦♦♦♦♦♦♦♦♦♦♦♦♦ 


Turbine 
Pumps 


FOR    HIGH   LIFTS,    XtX 

and  any  Capacity.  ^  ^  T 


44-f 


Unprecedented  efficiency  up       A  ^  A 
to  80  per  cent.  ^^^ 


fff    MATHER  6  PLATT,  Ltd.,  ♦^ 

SALFORD   IRON  WORKS, 

MANCHESTER. 


♦♦♦♦♦♦♦♦♦♦♦■»♦ 


S.  HOWES  Co 

Manufacturers   oi  U 

"LITTLE  OIANT"  TURBINES  I 

Pelton      Wheels,      Water      Motors       and    \ 
Water  Wheels. 
Centrifugal  and   Steam   Pumps. 
**  Eureka "   Exhausters,   Blowers,   Fans,   and 

Heaters. 
Portable  and  Stationary   Forges. 
Hand   and   Power   Drills. 

Grain   Scales   and  Weighing   Machines. 
Grinding        Mills,       Disintegrators       and 
Crushers. 


\ 


160  Page  Turbine  Catalogue  sent  free  opon  application. 


Head  Offices  and  Show-rooms : — 

64,  MARK  LANE,  LONDON,  England. 

Government  Contractors. 


()() 


RmMm 


Pumps 


TAIMGV 

STEAM    PUMPS 


FOR    ALL.    DUTIES. 

SRECIAL"      DURLEX 
RL_Y->A/HEEL,    <5cc., 


Centrifugal   Pumps,    Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 


14  X  8  X  12  In.  "Special"  Pump. 


A     SPECIALTY. 


T*  A    IWI  C^yi  C  O  CORNWALL   WORKS, 

I  A  l>l  la  T  to       Birmingham. 

BRANCHES    AT  LIMITED  ^^ 

London,   Newcastle,    Manchester,   Glasgow,   Cardiff,   Rotterdam,   Bilbao,  Johannesburg. 
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Rmikm^: 


Tubes 


MANUFACTURERS    OF 

Weldless  Steel 


and 


Iron 
Tubes 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes. 
High  Pressure   .   . 
Steam  Mains, 

HOLLOW  FORCINGS.  '^^' 

COLLARS.  FERRULES. 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 

Etc..  Etc 
Quoted  for  on 
receipt  of  .  .  . 
particulars. 


/ 


Snper-heaters 

A  SPECIALITY. 


Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 


Nat.  Telephone  No.:  2582.    Telegrams:  "Cylinders.  Birmuighanx.' 
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Tubes,  &c. 


Thomas  Piqqott  &  Co.,  Ltd., 


ATLAS   WORKS, 
SPRING   HILL, 
BIRMINGHAM. 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEERS. 

*  ^    ^ 

Gas  Plants  and  Construc- 
tional Ironwork  of  all 
descriptions. 

Columns  Girders,  Castings. 

Welded  and  Rivetted  Steel 
Pipes. 

Stamped  and  Sta«I  Angle 
Flanges. 

Steel  Chimneys  of  all  sizes 
and  designs. 

Tanks  in  Steel  or  Cast  Iron 
for  Petroleum  &  Water. 

Pans  for  Sugar,  Cassada, 
&c.,  for  ail  Markets. 

*  *     * 

London  Office: 

63.  Queen  YictoriaSt ,  E  C. 

Telegrams  : 
"  Atlas,  Birmingham." 
"  Intersection,  London." 

ABC  and  Ai  Codes  ttsid. 


Steel  Lattice  Girder  Bridge,  in  one  span  of  115  feet  10  inches,  12  feet  deep,  and  13  feet  wids.  erected 

over  the  River  Teme  at  Ludlow,  and  carrying  Welded  Steel  Main  3  feet  6  inches  diameter, 

for  the  Birmingham  Welsh  Water  Scheme. 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 

Catalogues  on  Application. 

W.  Summerscales  &  Sons,  Ltd.. 

Phoenix  Foundry,  KEIGHLEY,  England. 
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Transporters,  Weighers,  &c. 


Temperley  Transporters. 

For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 

TEMPERLEY 

TRANSPORTER 

COMPANY, 

72,  Bishopsgate  Street 
Within,  London,  E.C. 

Telegraphic  Address  : 

Temperley" Patent  Fixed   Transporter  and  Travelling    Tower  Transporter  working  ' 

in  conjunction  at  West  Middlesex  Water  Works,  unloading  coal  and  distributing      Telephone  No   : 

over  storage  ground.     Load,  35  cwt.  365  LONDON  WALL, 


CRANE  WEIGHERS. 


OURS  STILL  LEAD  FOR  ANY 
NATIONAL  STANDARD. 


mm 


S.DENISON&SON, 

Hunslet  Moor, 

Near    L££DS. 
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Cranes 


JOSEPH  BOOTH  &  B 


ROS. 


i^Tjy., 


Rodley,   LEEDS, 

For  Cranes  and  Lifting  Machinery,  6c, 


20   Tons   Steam   Locomotive   Cranes  ^vith   Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers   to    Home,   Colonial,   and   Foreign    Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in   Great  Britain. 

INQUIRIES    SOLICITED, 
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iron  and  Steel 


EVERYWHERE  T  Down 
in  Africa.    Down    in   the 
ditch.  In  the  air.  All  over 
Europe.  In  the  Plumber's 
Kit.      In    Japan,     China, 
Ivlexico,     and     Soiith 
America.       The     Steam- 
litter's  very  hest  friend. 
In     Australasia    and 
Alaska.  Hot  Water-Fitter's 
stsaafast    companion.      In 
every    pipe-using    hamlet 
in     this      and     tne     other 
Hemisphere  T 

BECAUSE  they  are  carefully 

made  and   perfect.    Don't   slip. 

Adjust  without  fuss.  Ja-ws  vrear 

well,    .Handle    is    tough.      Chain 

■won't  break.    Do   twice   the    work 

and  live  tvrice  as  long  at  almost  same 

cost  as    a   single-;aw  tool.    Your  dealer 

knows  all  about  this,  tool    Yulcan  Pipe 

Wrench. 

WILLIAMS  &   CO., 

Drop=Porgi ngs  Only, 

Brooklyn,  NewYcrk. 


ON    ADMIRALTY    LIST. 


Telegrams:  "CRANKS.  LINCOLN." 


FOR    eRHNKS 
&  FORGINGS 
©F   EVERY 
DESeRIPTION 
WRITE  TO 


CLARKE'S 
eRRNK   & 
FORGE   eo., 
LTD.,  LINCOLN, 
ENGLAND. 


Iron   and   Steel 


THOMAS  SMITH 2^ SONS^SALTLEYL^  BIRMINGHAM. 


-e; 


AND 


AND 


All 


PfRPi 


EDGAR  ALLEN  &  CO.,  L^d 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 


SOLB    MAKERS    OF 


The  EDGAR  ALLEN 


w^^«^^^  THE  LUUAtX  ALLtN 

^R-HARDENiN^ 

M^^^^^^^        TRADE    MARK  GRANTED  1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  &  CROSSINGS,  DREDGER  PINS  &  BOSHES,  ORE  CRUSHERS,  &c. 

CORRESPONDENCE       INVITED. 

Imperial  Steel   Works.  Tinsley,  SHEFFIELD. 
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Iron  and  Steel 


Farnley  Iron 


HAMMERING    BLOOMS. 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  li  in.  to  2^  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


Address:  The  Farnley  Iron  Co.,  Ltd,  Leeds,  England. 


HerbertVPeimL'- 

flooDCATE5^v/oi{i(5 
BiRMlHCfjAM. 

TELEGRAPHIC  ADDRESS 

"floodgate"  BIRMINGHAM. 

TELEPHONE     N9  373. 

STOCK     250.000.    GROSS 
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Iron  and  Steel 


SAMkBUCKLEY 


STYRIAN  STEELWORKS    W^" 
SHEFFIELD. 

CORRESPONDENCE  SOLICITED.       PROMPT  REPLIES.        PROMPT  DELIVERIES 


Head  Office 

St  PauCs  Square 

Birmingham 

♦ 


Waterloo  Chambers 

19 Waterloo  Street 

Glasgow. 


^^ 


^^W*^, 


^  ♦ 


MANUFACTURERS 

ROLLERS  andFORGEMEN 

OF    EVERY  DESCRrPTION  OF 


.^^'M 


% 


ii^Q^^as^ 


SPECIALITY 


BOHLERS  StYRIAN  StEEL 

CONTRACTORS  TO  H.M.GGVERNMENT.WAROFFICE.ADMIRALTY.IMDIA OFFICE  &F0RE1GN  GOVERNMENTS 


Ti 


'v@MSf 


Iron  and  Steel 


jUi b. 


'" 


INQUIRE 

.  .   I'OR   .  . 

C.I.CHAIRS 

.  .  AND  .  . 

SLEEPERS 

.    .   FROM    .    . 

HEAD,  WRIGHTSON   ty  Co.,  Ltd. 

BRIDGE 
CYLINDERS 

.    .   FROM    .    . 

HEAD,  WRIGHTSON  'd  Co.,  Ltd. 

WELL 
CYLINDERS 

.  .   FROM   .   . 

HEAD,  WRIGHTSON  b'  Co.,  Ltd. 

TUNNEL 
SEGMENTS 

.  .   FROM   .  . 

HEAD,  WRIGHTSON  b*  Co,  Ltd. 

SHAFT 
TUBBING 

.   .   FROM   .  . 

HEAD, 

WRIGHTSON, 


&  Co.,  Ltd., 


TEESDALE  IRON  WORKS,  THORNABY-ON-TEES ; 

STOCKTON     FORGE  WORKS.  STOCKTON-ON-TEES 

EGGLESCLIFFE  FOUNDRY.  STOCKTON-ON-TEES. 
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H«5Sf 


Iron  and  Steel 


.m  Hi    ■  li 


WALTER    SCOTT,    Ltd., 


LEEDS      SXEEL  Telegrams: 

"  Bessbser, 
WORKS     .       .       .  Leeds." 

LEEDS,  ENGLAND. 

Manufacturers  of    .    . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel   Blooms,  Billets, 

Slabs,     Tinbars,      Rounds, 

and  Flats. 

Speciality:    ^ 

Tramrails. 

Books  o]  Sections  and  other  information 

on  application. 


Orankshafts  and  JT  orgings 

(ON  ADMIRALTY,    WAR    OFFICE,    &c.,    LISTS.) 


BENT  CRANKS  (Square  or  Round)  FOR  MARINE  and  OTHER  PURPOSES. 


WOODHOUSE    AND     RlXSON, 


sh[c:ffic:]l.d. 
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Iron  and  Steel,  &c. 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL   ENGINEERS,    &c.    .    . 


London  Representative  : 

Paul «/.  Mallmann,  Mm  A  m. 

Civil  Engineer. 


London  Office 


Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 


116,  Victoria  3*^6^4, 
\A/estrninster,  3-V\/- 


sPEciALjTY^    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND:STEEL  work  OF   ALL   KINDS 

.      IN  .  . 

GIRDERS,  COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c.,  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 


Drop 
Forgings. 


You   should   use  them   instead 
of  castings   if  you   w^ant 
Strength,  Lightness,  and  Finish. 
Inquiries  solicited. 


SMITH'S    STAMPING 
WORKS,  Ltd.,  Coventry. 

The  Engineering  and  Shipbuilding  Stampers 


y 


^^  Electrical  Apparatus 


lO 


^^TONjc^PMP^ 


ELECTRICAL    ENGINEERS. 


r^ 


o^ 


TELEGRAMS  : 

CROMPTON,    CHELMSFORD." 


TELEPHONE : 
CHELMSFORD  No.   2. 


ONE    OF    THIRTY    ELECTRIC    LOCOMOTIVES 

SUPPLIED    BY    CROMPTON    &.    COMPANY,    LIMITED. 

TO   THE   CITY   &.   SOUTH    LONDON    RAILWAY. 

MANUFACTURERS    OF 

TRACTION    GENERATORS    AND    MOTORS 

FOR   RAILWAY  AND  TRAMWAY  SERVICES. 


LONDON    OFFICE  : 

SALISBURY    HOUSE,    LONDON    WALL,    E.G. 


(88) 
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Electrical  Apparatus 


P.D.M. 


"     MOTORS    FOR    ALL    PURPOSES 

IN   ALL  SIZES  FROM    1   TO  500  BHP. 


COOL   RUNNING, 
EXCELLENT  CONSTRUCTION, 
LOW,  FIRST  COST, 
HIGHEST   EFFICIENCY. 


PHCENIX  DYNAMO 
MANUFACTURING 
CO.,  LTD.,  BRADFORD. 


Agents  : — 
London,  E.G.:  F.  S.  Dudgeon,  30,  Gt.  St.  Helen's. 
Birmingham:  Sandford  &  Dix,  44,  Waterloo  Street. 
Glasgow:    Christie    &    Co.,    82,    Gordon  Street. 


120    B.H.P.    SEMI-ENCLOSED.     500    REVS. 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.— "WOODITE"  articles  can  now  be  obtained 
with  tfie  utmost  despatcii.  "WOODITE"  lias  stood  the  severest  lest  for  six  years.  No  material  iu  existence  can  equal  it  for  Steam  or 
Electrical  Purposes,  and  other  appliances:  has  stood  every  test  up  to  40,000  volts  for  1/8  in.  sheet,  without  breaking  down,  by  the  London 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat  Joint  and  Packing  Rings,  Pump  Cups,  Gaskets,  Manholes,  Valves,  Sheeting.  Patent 
"WOODITE"  G.  G.  Rings,  ard  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  in  India  Rubber,  Leather,  etc., 
can  now  be  made  of  "WOODITE." 

"WOODITE"    COMPANY,    MITCHAM,    SURREY. 


Electrical  Apparatus 


T 


AllgemeineElektricitats-Gesellschaft 

BERLIN  J 

Capital  fully  paid  up:  60  000  000  Marks. 

Machine-,  Apparatus-,  Cable- 
and  Incandescent  Lamp-Works 


A.  E.  G.-Threephase-Electromotor  for  Loom-Driving, 

Continuous  Current  ^  Threephase  Current 

Electric  Lighting  Plants.    Electric  Transmission  of  Power. 

Electric  Railways  and  Tramways.  Electric  Central  Stations. 

Electro-chemical  Plants. 

Agencies  throughout  the  World 

Yearly  Output  12  000  Dynamos  and  Motors  equal  to  170  000  000  Watts 
10  000  000  Incandescent  Lamps. 

XI.  30 


Awarded  at  the  Paris  Exhibition  1900:  6  Grands  Prix. 


3 


■"fT" 


Electric  Cranes,  &c. 


Electric  Cranes 


UP  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE. 


THOMAS   BROADBENT  6  SONS, 

Limited. 

HUDDERSFIELD. 


High-Grade 

o 

Steam  and 

Power 

Pumping 

Machinery, 


' 

All  sizes  for  any  duty. 

^                        Send  for  Illustrated 
Catalogue  No.  48c. 

Fairbanks, 

Morse    &    Company, 

Manufacturers, 

Franklin  &  Monroe  Streets, 
Chicago,  111.,  U.S.A. 

133,  Liberty  Street,                                   126,  Southvvark  Street,  S.K.. 
New  York,  U.S.A.                                              London,  Eng. 
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S(iAilIKlitf  Electrical  Apparatus 


GREENWOOD  &  BATLEY,  Ltd.,  leeds 


MAKERS    OF    EVERY    DESCRIPTION    OF 

ENGINEERS'  GENERAL  TOOLS  and  of  SPECIAL  TOOLS      '^"'''"""*""T! '!l?°n!^i J'*=^  =" 

P.O.   Box    1471  Cape  Town. 


for  War  Material  and  a  Great  Variety  of  Purposes. 


De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0         0 


0         0 

Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0         0 


No.  6352.    200  B.H.P.  Electric  Motor,  420  volts,  400  rcTolatioas. 


Turner.  Atherton  &  Co.,  Ltd. 

London   Offices: — 110,  Cannon  Street,  E.C. 

% 


Economical 
Efficient^. 
Reliable  . 
Electric  . 
Motors  and 
Elevators  , 


DENTON, 
'    MANCHESTER. 


Patent  .  . 


Automatic 
Controller. 


Specialite  ;— 

Electric  Elevators  for  Goods  and  Passenger  Service. 
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H   2 


, 


Bmi^M 


Ventilation 


"SIROCCO" 
Centrifugal 
Cased 
Fan. 


Discharges  THREE  to  FOUR 

TIMES  MORE  AIR  per 

revolution  than  any 

other  Centrifugal 

Fan  of  equal 

diameter. 


"SIROCCO'^ 
Propeller 
Fan. 


ELECTRIC 


BELT-DRIVEN. 


Greater 
volumetric   capacity 
and  higher  mechanical 
efficiency  than  any  other 
Fan  designed  for  similar  work. 


DAVIDSONS  CO.,  L= 


SIROCCO" 

ENGINEERING 

WORKS, 


Belfast. 


115,  Hope  Street, 
GLASGOW. 


13,  Victoria  Street,  Westminster,  37,  Corporation  Street, 

LONDON.  MANCHESTER. 

Sole   Representatives  for  the  Continent  of  Europe  — 

WHITE,  CHILD,    €f  BENEY,    Ltd.,  62   and  63,  Queen  Street,  LONDON,   E.C. 
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Miscellaneous 


IMPROVED 
/\utorTiatic 
Numberiqg 
Machirie 


STEEL  WHEELS 


Inexpensive 
Fi'st-class    I 
Machine. 


OUff  SPECIALITIES:— 


Perforating  Presses 

Embossing        „ 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 
&  Stencil  Plates 

ENGINEEI^S' 

INSTRUCTION 
and  N/\ME  PLATES. 


THE     RUBBER    STAMP    COMPANY, 

14.   Broad  St.  Corner,  BIRMINGHAM. 

MORETON'S  E.G.  PAINT. 

(ELECTRO    OALVANISISa.) 
Unequalled  for  .     . 

Coating  all  kinds  of  Machinery. 

Ask  for,  and  see  you   get   the    only    genuine. 
Guaranteed  ^       ^  to  withstand 

heat    up    to         ^jV^^^^Ct         4°°  degrees 
Fahr.,  and  is     ^^H.  Moreton^^     not  affected 
by    climatic       ^^^^^^^^^^^^       conditions. 
THE    PAINT    THAT    WON'T    COME    OFF. 

Send  for  San^ple  of  the  Sole  Manufacturers— 

The  Metallic  Paint  Co.,  Ltd..  Cardiff. 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  o\yn  office.      ^ 

5SO     MACHINES     IN      USE. 


Full  Particulars  on  application  to  the  Original 
Inventors :— 

B.  J.  HALL  e  CO., 

Drawing  Office  Stationers, 
^  _  39,  Victoria  Street,  LONDON,  S.AV., 
And  at  32,  Paradise  Street,  Birmingliam. 


He  who  w^orRs  with  bad  tools    is 
thrice  tired.'* 


^ 


FOR  WRITING 


the  only  perfect  tool 
is  a  .  .  . 


"SWAN 

Fountain 
Pen. 


ft 


SOLD  BY 
STATIONERS 

and 
JEWELLERS 
in  all  parts 
of  the 
World. 


PRICES 

10  6 
£20. 


The  gold  nib  makes 
writing  rapid  and  easy* 

The  perfect  double-feed 
and  ink  reservoir  make 
dirty  inkpots  useless.       ^ 


SUPPLIED  IN      Broad   easy  running  for  correspondence 
ALL  POINTS.      Fine  for  draughting.        ^        ^        ^ 


CATALOGUE    POST    FREE. 

MABIE,  TODD  &  BARD, 

93,  Cheapside,  LONDON,  E.G. 

BRANCHES:—  

95a,  Regent  Street,  "W. ;  and  3,  Exchange  Street,  Manchester. 
And  at  New  York,  Chicago,  and  Paris. 


Miscellaneous 


DON'T   HESITATE, 


BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


EvBi*y  Sheet\ 
bears  this 
Watertnark. 


m 


^ 


D 


0 


D 


©OK]© 


Manufactured  in 

White  and  Five 

Tints. 

Specially  adapted 

for  Departmental 

Stationery. 


SUPERFINE    TYPEWRITING    PAPER. 


in 


''New  Zealand 
Mines  Record." 


PRICE    Is. 


f  A    MONTHLY  JOURNAL  issued  by  the  New 

^!  Zealand   Government   Mines   Department, 

*)\ 

^;  containing  information    respecting  the   Mining 

^^  Industry  in  New  Zealand,  abstracts  of  Geological 

^1  Reports,  Reports  from  the  Wardens  of  the  Gold- 

^1  fields,  and  Reports  of  the  Inspectors  of  Mines, 

5i  &c.,  &c. 

^1  

^! 

^j       Copies  can  be  obtained  at  the  New  Zealand 

**!  Government  Office,  13,  Victoria  Street,  S.W.,  and    \ 

^j  Messrs.  Eyre  and  Spottiswoode,  East  Harding   |^ 

^j  Street,  Fetter  Lane,  E.G. ;  also  of  Messrs.  Street   '^ 

•»j  AND  Co.,  30,  Cornhill,  E.G. 

•3] 


Carbo-Silica 

(PATENT) 

Refractory    Bricks     and 
Blocks  for 

Furnaces 

for  temperatures 

OVER  3,500''  Fahr. 

E.  J.&  J.  Pearson 

LTD., 

STOURBRIDGE. 
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Printing 


.©MHKIE  If  Business  Systems,  &c. 


SHANNON  SYSTEMS 


Dealing  with  Correspondence. 


FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on   the   Shannon   Letter    Copier, 

which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 

in   alphabetical    and    chrono- 
logical order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Great  saving  of  time, 
worry,  and  hard  cash. 


The  Shannon  Letter  Copier. 


Shannon  Letter  Filing  Cabinet. 

Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 

I^  Shannon  Ltd., 

Head  Offices  and  Showrooms : 

Ropemaker  St.,  LONDON,    E.G. 

F.  W.   SCHAFER,   Managing:  Director. 


between  various  grades  of  steel 
is  made  easy  and  certain  by 
our  .  . . 

"REC1ILE8CENCE  OUTFII." 

Curve  A  is  cliaracteristic  of  a 
certain  sample  of  0-35  carbon 
steel ;  it  indicates  the  manner 
in  which  the  temperature 
varied  when  the  steel  was 
slowly  heated  up  and  then 
allowed  to  cool.  Observe  the 
smooth  hump  on  the  heating 
side  of  the  curve  and  the  sharp 
kink  on  the  cooling  side.  These 
'•  recalescence  points"  appear 
still  more  prominently  on  curve 
B,  which  was  obtained  from  a 
sample  of  o'go  carbon  steel. 
The  marked  dirferences  be- 
tween the  two  curves  are  all 
highly  characteristic. 

//  you  lire  interested  in  the 
hardening  or  annealing  of  steel, 
a  knowledge  of  "  recalescence 
points  "  is  of  the  first  importance. 

Further  interesting  infor- 
mation on  these  matters  will 
be  sent  free  on  request. 


THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  Ltd 


London  Shcwroom  : 

92,    HATTON    GARDEN.    E.C. 


Works  and  Head  Office:    O  AlVI  BRI  DG  E, 

Where  all  correspondence  should  be  addressed. 
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Business  Systems 


Card  Index 

and 

Vertical 
Filing 
System 


What 

a 

Noise 

Some  people  make  when 
a  letter  cannot  be  found. 


Probably  it  is  entirely  their  own 
fault ;  they  use  old  time  methods 
of  filing. 

All  your  worry,  noise,  or  trouble 
will  be  saved  if  you  use 


#     Vertical  Filing  System 


It  Hnds  the  letters  for  you. 


m 


Catalogues  C.I.  I  and  2. 


The. 


Trading  &  Manufacturing  Co.,  Ltd., 

23,    FLEET    STREET,    LONDON,    E.C. 
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Engineers'  Appliances 


J.  HALDEN&  Co., 


I 


, 


> 


8,     Albert     Square,     MANCHESTER. 

Arc  Lamp  Duplex  Radial 
Photo-Copying  Frame  .  . 


(SHAW   AND   HALDEN    PATENT). 


Engineer's  Electric  Frame,  very  superior,  Arc 
Lamp  and  Lowering  Gear,  Printing  from  Two 
Tracings  53"  x  31",  at  one  operation  


£42  10  0 


Other  Sizes  as  per  List  post  free  on  request. 


Advantages  of  Duplex  Radial  Photo-Copying  Frame. 

A. — Copying  indoors  at  any  time  where  Electric  Current  is  available. 
B. — The  Frame  when  once  mounted  on  the  Pedestal  remains  there. 
C. — Immunity  from  accident  ensured  by  the  Frame   remaining  on  the 

Pedestal. 
D. — The  horizontal  position  (when  placing  in  or  taking  out   Tracings 

and  Copies)  is  the  most  convenient  for  Operators. 
E. — Two  full-size  Tracings  can  be  copied  at  one  operation. 
F. — The  glass  plates  can  be  very  easily  cleaned  when  Frame  is  horizontal. 


Copies  Two  Tracings  at  One  Operation. 


The  Reliance  Level 

No.    927a. 

This  Instrument  is  the  Acme  of  Reliability 
and  Accuracy,  and  is  manufactured  in  our  own 
Workshops  in  Manchester. 


Illustrated  List  post  free  on  request. 

No.  927a.  14  in.  Reliance  Level,  without  compass  £13    0  0 
„     „  14  in.  Reliance  Level  in  Aluminium      14  10   0 


No.  927a  Reliance  LeveK 


Sample  Sheet,  22  by  75, 
post  free  on  request  ,    . 

SEND    FOR     DRAWING     OFFICE 
MATERIAL    CATALOGUE. 


The  "ARC"  Tracing  Cloth, 

Super,  Super  Quality,  guaranteedj  ^^^    ^^ 
30  inches  wide  by  24  yards  roll/ 


London,  Manchester,  Newcastle-on-Tyne,  Birmingham,  and  Glasgow. 


' 
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Office  Appliances 


Ty^o  sides  of  a  Card 


A  COMPLETE    STORY 


IjeAf^r  Folio 


Cash    Oaj- 


TUBHOvaa. 

Month                               10Oa                        1S03                       1004                        1806                        ISOe                   | 

January 

1 

February 

March 

April 

May 

June 

July 

August 

Septennber 

October 

November 

M 

December 

) 

Total 

I 

1 

H    1 

i    1 

CAN   YOU    READ   IT?      IF  NOT, 

The   Lyle    Company,   Ltd., 


APPLY- 


HARRISON    STREET, 

GRAY'S    INN    ROAD,   LONDON,    W.C. 
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Business  Systems 


9to  *€ardifydtem  lOiHgiOe  ^af id  factory 
7iedu/fd  Without  Perfect  TJlateria/d. 

L.S.Co.  Card  Cabinets  have  Special  Features  distinct  from  tliose  of  other 
makers. 

AUTOMATIC  GRAVITY  CATCHES.— An  important  accessory.  No  tray 
can  be  removed  accidentally  from  the  cabinet  and  upset. 

AUTOMATIC  GRAVITY  /?OZ)S.- Quickly  released  or  replaced. 

PERFECT  ADJUSTING  ANGLE  BLOCKS.— A  perfect  device.  Can  be 
moved  freely  to  and  fro  in  the  tray  and  locked  instantly  at  any  point. 

CONSTRUCTION.— L.S.CO.  Cabinets  are  built  for  hard  wear.  They  are 
more  heavily  constructed  than  any  other  cabinets  on  the  market. 
Strongly  dovetailed  and  handsomely  finished. 

CAPACITY.— L.S.Co.  Cabinets  give  20  per  cent,  greater  capacity  than 
similar  cabinets  at  same  price. 

There  is  the  further  satisfaction  in  knowing  that  the  Best  Designed 
Cabinets,  with  perfect  mechanical  fittings,  are  of  British  invention, 
made  by  British  Labour,  and  run  by  British  Capital. 


Catalogues   post   Free   on   Application. 


L.S.CO.  (suppiyc'o),  181, Queen  Victoria  Street, EC 


Business  Systems 


Elliott-Fisher 
Billing   Machines 


or    reject    it    as    you 

Our     motive    is    not 

simple     machine     that 


If  we  can  save  you  fifty  per  cent,  in  your  Billing  and  Order 
Departments,  and  suggest  a  better  and  safer  system  than  you  now 
have,  will  you  allow  us  the  privilege  of  showing  you  how  ? 

The  system  will  be  devised  specially  for  your  needs  and 
submitted  for  your  approval — you  adopt 
please — no  cost  or  obligation  either  ivay. 
unselfish.  We  build  a  wonderful  yet 
revolutionizes  methods  of  doing  the  work.  If  you  adopt  the 
system  you  will  want  the  machine,  and  that  will  be  our 
compensation . 

We  have  at  our  various  branches  more  than  sixty  experts  devoting  their 
entire  attention  to  the  devising  of  BilHng  and  Order  Systems.  We  offer 
3-011  the  combined  knowledge  and  experience  without  cost. 

We  have  installed  systems  and  machines  in  several  thousand 
manufacturing,  wholesale  and  retail  establishments  and  banks. 

As  soon  as  you  know,  you'll  be  soriy  you  didn't  know  sooner. 

ADDRESS:    OFFICE   SYSTEM    DEPT., 

ELLIOTT-FISHER    CO., 

85,    Gracechurch    Street,    London,    E.C. 


BmMmi]f      Time    Recorders 


CONTROL 


OF 


8 


I    TIME  AND  COSTS    I 


IN 


WORKS  AND  OFFICE, , 

o 
o 

COMPLETE  SYSTEMS  ORGANISED  AND  INSTALLED.  § 

8 


49 

For  Details  and  Appointments,  write—  "  5c 

International  Time   Recording   Co.,  « 

"  171,    Queen    Victoria  Street,    LONDON,   E.C.  ;  § 


o 
o 

And    19.  Waterloo  Street,  GLASGOW.  O 

98 


Time  Recorders 


EMPLOYERS    OF    LABOUR 

Can  save  at  least  5° »  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 

"Dey"  Time  Registers 

'w^hich    are    automatic    machines     for     registering    the    hour    and    minute    at 
'which    Employees    start    and    finish    'w^ork, 

and,  with  New  CARD  ATTACHMENT  for  COST  KEEPING. 

They   are   of  British   Manufacture   Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 
They  are  the  cheapest  up-to-date  machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 
THEY    COMPEL    PUNCTUALITY. 


The  "  Dey "  time  and  wages  sheets  combined  do  away 
w^ith  time  books,  wages  books,  and  save  90*'',  a  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how^   complicated. 

A  firm  using  1 5  machines  w^rites  :  "  We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers  • — 

HOWARD    BROS., 

10,   St.   George's   Crescent,    LIVERPOOL. 

Telegraphic  Address:  " -oxxez,  Liverpool."  Telephone:  7150  Liverpool. 

London  Offices  :  100c,  Queen  Victoria  Street.  E.G. 

Telegraphic  Address:  "Cou.vrABLE,  Londox."  Telepho.\e  :  56oc;Baxk 
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Miscellaneous 


^ 

^ 
^ 


IT 
E 
0 
N 


4i> 


4^ 


CONTRACTORS  TO  H.  M  GOVERNMENT.  FOREIGN  GOVERNMENTS    HOME  &  FOREIGN   RAILWAYS 
/!'°'<POR.T,«0  F'"'"^    ESTABLISHED  „^^^    ,„cvtH»5 


A. 


I lEHINGBlRKBY&liOODAll  is 

West  Crove  Mill, HALIFAX 


Ls 

T 
I 

N 
G 


Telephone   No.  48   Halifax. 


I^$^i^$$#^$$$^^^<^$$$i^i^$$$$$$$$^$$$$$$$^$$$$$$$$$$^ 


THE 


"DRUM 

PUMP. 

JOHNSON'S        PATENTS. 


33 


Write  Jor  Catalogue  63. 


POSITIVE    ACTION. 

NO    VALVES. 
HIGH     EFFICIENCY. 


Section  of  "Drum"  Pump. 


DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 


British  Steam  Specialties,  Ltd., 

LEICESTER,    &  80,    TURNMILL  ST.,   LONDON, 

E.C. 

No.  1.     Standard 
Globe  Valve. 

fin.  lin.    ijin.   ijin.  2in. 

4/-    5/6     9/-      1 1/6    16/- 

No.  2.     Renewable 

Disc  Globe  Valve. 

^iii.  liii.   ijiii.    liin.   2in. 
5/6     7/-     10/-      13/-     2o/- 

No. 12.    Standard 
Fullway  Gate  Valve. 

jin.   lin.  ijin.    i^in.  2tn. 
4/-    6/-      8/-       11/-     16/- 

LIBERAL  DISCOUNT 


WAYGOOD 


Electric 
Hydraulic 

Belt  Driven 
Hand  Po^ver 


LIFTS. 
CRANES. 


Catalogues 

and 

Estimates  Free. 


VALVES 


ALL 
TYPES. 


Wr^ 


Falmouth    Rd..   LONDON,    S.E. 


GREEN'S    ECONOMISER 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


4S 
4S 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
^9^ 


Saves  15  to  25  per  cent,  in  Coal. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E.  GREEN  &  SON,  Ltd., 


cr  or  or  oj^cr^or  or  orcj^oj;^opor^^  oeoj^o^oj^o^ 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    QLA5Q0W. 


'  or  v_^  v../- or- or  or  cr 


LANG'S  HIGH-SPEED  LATHES 


Have    Patent    Bed,    Patent    Loose    Head,    Patent    Screw=Cutting    and    Feed    Motions,    also 
Enormous   Power  combined    with   Convenience  of  Manipulation. 


JOHN  LANG   &    SONS, 


Johnstone,    near    Glasgow. 


The  INDIA  RUBBER.  GUTTA  PERCHA  &  TELEGRAPH  WORKS 


Co.,  Ltd., 

Offices : 
106,  Cannon  St., 
LONDON,  E.C. 


Works : 
SILVERTOWN, 
LONDON,  E. 


The 


POWER  BAS  CORPORATION 


LTD., 


39,  VICTORIA  STREET,  LONDON,  S.W..  and  STOCKTON-ON-TEES. 

Producer=Qas  Specialists, 

And   MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING, 

WITH    OR    WITHOUT   AMMONIA    RECOVERY, 

"«»ER  MOND,  DUFF  *»"  TALBOT  p™8 


^TESCYUNOERSETC      1%%^^'       ^rne  Wor1c"cauze,      ^  °^  ^^  Meta.Hc  Name  Plates. 


TO  Vi  INCH 

THICK. 


Metallic  Name  Plates  I   Descriptions. 

W.  Barns  &  Son, 

Chrlatophor  Works, 

Ohalton  Stroet,  Euslon  Road, 

London,  M.  W. 


Taper 
Holes. 


Wire  Work 
of  all  kinds. 


Piinted  tor  the  Proprietors  by  SOUTHWOOD,  Smith  &  Co.,  Lima,  ti  fi,  7,  >,  q.  Plough  Court.  Fetter  Lane,  London,  E.C.,  and  Published  at 

Oun  House  Suiics  :    rect   Strand.  I.ouiion.  W.C 


